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HIS HAS BEEN a year of extraordinary 

events—the tall ships sailme into New York 

Harbor on that marvelous July 4, those un- 
forzettable Olympic performances in Montreal, the 
pageantry of two political conventions, the success- 
ful landing and search for life on Mars. The dif- 
ference between our own time and any other is that 
now everyone can vicariously attend these hap- 
penings through the powerful medium of television. 
In conveying their excitement and color, television 
is unsurpassec—but, unfortunately, these wonder- 
ful moments do not make up the bulk of network 
programming: Much of it is drab, a gray droning in 
the background of American family life. 

More than a decade ago, the National Georraphic 
Society decided there was a place in television for 
programs churacterized by the same qualities we 
seek to maintain in the magazme. “Americans on 
Everest” premiered in September 1965 as the grand 
begmning of what has proved to be among the 
longest-running and most honored documentary 
series in the history of television 

Last year our programs found a cormfortable 
home with the Public Broadcasting Service, thanks 
to a generous grant from Gulf Oil Corporation. We 
were all dehohted when “The Increcible Machine,” 
that stunning filmon the human body, accomplished 
a unique feat, swamping competing programs on 
commercial networks in New York, Boston, and 
Los Angeles. 

A new series, co-produced with station WQED/ 
Pittsburgh, begins next month. We hope to keep 
luring millions of viewers to the public side of the 
broadcasting band with programs that offer high 
adventure and educational content On Tuesday, 
December 7, we share incone of the most fascinating 
and tragedy-shadowed treasure hunts of mocem 
times as Mel Fisher locates the wreck of the Span- 
ish galleon Atecha, battered and sunk off Florida 
by a hurricane in 122 

Qin January 18 we join the crew of the voyagmeg 
canoe Hokule's as thev cress 3,000 miles of open 
Pacific, using only the navigation methods—winel, 
wave, star, and bird—of the ancient Polynesians. 
Cin February 15 we take a fascinating, and moving, 
look at "The New Inchans’—four native Ameri- 
cans seeking to preserve their identity in a muss 
society. And on March & we travel the great Volga 
River, known to the Russians a Matushka, Mother, 
through the heartland of the Soviet Union. 

For these voyages of discovery, the only reserva- 
tion required is vour television dial, turned to 


public television, . | 
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What's Happening to 

Our Climate? «76 

Cooling in the Northern Hemisphere, thawing 
in he Antarctic... shifting rain, saew, and 
Atom paternity... ice capa, volcanic dost, air 
pollution, sunypots—the myriad forces that 
chee arth’ s basic environment are srill far 
fram understood, Samuel W. Matthews 
reviews fhe weather forecast for fomoarrow. 


Laboratory in a 

Dirty Sky: 616 

An iastrument-laden halloon carries 
dimospheric researchers Rudolf /, Eagelinaan 
and Fera Simons from Missouri to 

Indians in aide ef city-spawned pollution, 


Riding the Outlaw Trail 622 

Actor Robert Redford and photographer 
Jonathan Blair follow history's hoofprints into 
the Hidden cormers of a nof-so-cld West, 


Lite Slowly Changes tn 

Remote Bhutan 638 

Aeclurning tocone af the workts most wolated 
lands, Johan Scofield finds the Himalayan 
realm and its 20-vearold monarch moving 
canhiously info modern tines. 


The Pipeline: Alaska’s 

Troubled Colossus 684 

Reset bv a frocen land that should nor be 
damaged, by problems that might have been 
Joreieen, and bv construction coats fret 
ron be kept down, the mosl expensive 
private progect in history creeps toward 

the day oil will bevin fowiag south. Bryan 
Hodpson and Steve Raymer davess x impact 


COVER: Working cowhoy ALC. Ekher travels 
with duthor Robert Redford, searching Jor the 
ehosts and memories of the Outlaw Trail (pages 
622-657). Photograph by Jonathan Blair. 
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Temperatures change. 
storm tracks and drought 
belts shift. as scientists 
search for answers 
around the world. 
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Far hear ol us A Sharm eice 4 white broke 
the dark expanse of seu. As we drew closer, it 
a lacy’ border stretching north ane 


south from horizon to horvon. like a weeding 


Legare’ 
veil thrown across a blue counterpane. Be- 
yond the luce, stark solicl white overwhetnied| 
the blue, mantling the world 

What lay below, [ realied suddenly, was 
not cloud but toe, We were over the Labracior 
sea, southwest of Greenland. Remeath us the 
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t% Moth foe oe, met the much wantmer Gull 
Stream al this sharply crawn frontier off the 
shores of Newtoundlimnd 

Here, in full view, were three pnncipal 
kevs to the climate of northern Europe—in 
deed, of the world ws oa whole: the sun pour- 


ne down its energy: ice and snow bourne re 


inl varving temperature of the sea 
surtace. Dhese three forces, European scien 
may be the 
Gominiint ones controlling ther weather 

4 noted Bntish histonan of 
fessor Hubert H 1 
Rast Anglia (page 584), was making sessen 


il Deck: 


tists had just been telling me. 


climate, Pro- 


Launhb of the University of 


lone Weather forecusts chiefly from sea tem- 
peratures of the northwestern Atlantic And 
glactologist Willi Danseaard of the University 
af Lopentazen, reading post climate from 
snow lavers of the Greenland ice ca 


them hints about Europe's future 
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Lhat earth's climate changes. and even now 
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recomnizer, The facing wormed 


question 
is the world as a whole cooling 
aff, and perhaps heading into another onset 


PXDEMLS Are 
of huge ice sheets? Cor are we instead warm- 
ing the atmosphere of our planet irreversibly 
with our industry, automobiles, and land- 
clenrine practi es? What sort of weather will 
our children and our grandchildren know? 
(Jn the answers may rest the fate of nations 


and of millions of heople 


‘The mystery of what controls our climate 
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Lan entire contment, outiined in white, with (roeen 
cas doubling the extent of Antarctic ice. 
January (eft, high summer at the South 
sea. joe Daren Inmnges the landmass, whose 
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chart weather pattems of the past in hope ol 


Warne What TWtLy happen in the tuturre 
‘In the 1970's, really for the first time, we 
ave the toals+—tatellites, big computers, and 
SC) On—as well as the data to attack thal ques- 
tion, Pome, this 1s the mast exciting ane eriti- 
cal challenge facing scence today.” 
Lod just what & eoing on with the climate? 
What changes are lak 
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Ing (Wace around ws 
about 1940 the world 
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half a degree Fahrenheit—¢even more in high 
latitudes of the Northern Elemisphere.” 

FroWwiIng seascn shrank 
and L Vet, 
Hubert Lamb tas noted. In the northern thet 
of the U) 


E.ngliant'’s annual 
hv nine or ten davs between 195 
. *UCWwest, summer frosts apain oc- 

damage crops 
sed toe fas returned to [eelarwl’s cowmsts 
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During the last 20) ta 30 years, world 
temperature hes fallen, irregularly 

af first but more sharply over the 
last decade. 
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Warmest in decaones. And recent <tudie hove 


hinted that the Southern Hemisphere may be 


Cooling trend of world climate was docu- 
mented tn the Po00's by J. Murray Mitchell, 
Ir, of the National Oceanic anc Atmms;rher- 
i¢ Aciniinistration (NOAA) Now, he notes, 
carbon cdinzice pollution may be contribut 
Inf LO an OD Posie, OF Wirming tendency 





“Human voleono”: Bete A. Bryson of the 
Laiversity of Wisconsin coined that phrase 


to desenibe how an exploding pepulatior 
hia flung particulate matter, such as dust 
from cultivation, inte the atmusnhere. Then 
tt blocks: solar raves, and surface tenpern 
tures drop. In the complex climate equation 


thie may be a entical factor, he belipves 


wanting by at least 2s much as the Northern 
has been coolme off 

“Tt ts possible that we are on the brink of a 
several-cdecade-long period of rapid) warm 
ing, observes Lor Wallace 5. Broecker of 
{Columbia University's Lamont-Doherty Geo- 
logical (ibservatory. “Tf the natural cooling 
trend bottoms out...p¢lobal temperature 
would begins dramatic rise this warming 
would, by the year 2000, bring average global 
temperatures bevone the range expernenced 
during the past 1,000 veurs.” 

A steady buildup of carbon clioxide in the 
earth's atmosphere from the burning of faos- 
Sil fuel—com ane o—has occurrer since t] 
industrial revolution becan. Higher level: of 
this colorless, odorless gas tend to warm un 
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Were the coolim trend fo reverse .. . 

the carth could warm relatively rapidly, 

with potenhally catastrophic effect. 
SATIONAL SCIENCE FOUNDATION, 1975 


the planet by the so-called greenhouse effect, 
holding in the infrared ractiation—heat—that 
Would otherwise escape into space 

Phe (0), level is already up more than 10 
percent since 1850; by the year 2000, experts 
sav, it may fave risen wnother 20 percent, 
enourn to cause a O.6° OC. (1° FD rise in aver 
ange world temperature 


THEE SCIENTISTS cebate whether 
narocles thrown up by man—in smoke 
from. industry and slash-and-burn. a#eri 
culture, in cust from cleared lanct. in exhausts 
from, cars and aircraft—also warm the aime 
sphere, or have an opposite effect, cooling aff 
the earth by refecting incoming sunlight 

‘Lhe violent eruption of Bali's Mount Arung 
In 1963 threw enough volcanic dust into the 
stratosphere to reduce measurably the amount 
Ol solar ruchation reachme the ground around 
the werlel. 

The effect was only temporary. But the sen- 
stivity of climate was pointed up indepen 
dently by a Soviet and an American scientist, 
who concluded that a permanent drop of only 
1.6 to 2 percent in-energy reaching the earth 
“would lead to an unstable concition in which 
continental snow cover would advance to 
the Equator (Comttnued on pare 380) 











National Geographic, November [976 


Writing the. history of clinote beion A stonn of transistors churns simulated 
wlher records were Kept, Hubert A. Lamb weather mo guint NOAA computer for [. * 
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Climatic clues 


PHE HISTORY OF CLEIALATE on our planet 
T has been marker! In thie chillin erip iil 
missive ict ages and the certainty of change. 
Aloft human civilization has taken place within 
one purbculoriy benign period of sone 10,000 
vers. Leach clomatic ero leaves evicence of its 
presence-—cChies now-sought to help unravel the 


fulure by reconstructing the pusst CFA CORES 
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different jewels in the sample 
chow s¢4 bemperitures of the 

far past. Analysis of sediments 
ints tubular Gore, taken 

from the North Atlantic, provided 
cumpees of world climate over 

a apan ol 100 million veurs. 





SEA CREATURE the size of a pinhead, 
Nenglobogiia driria: paciryderma. forms @ shell 
apiraling one-way labove! in water 

colder than?5°F. i7"Ctand the 

other way thelow! in warmer conditions. 


RAPID CHANGE In 
Northern Hemisphere 
PSMILLION élimate from subtropical 
P TEARS AGO to.glacial about three 

, mrllicr years ago 
represents a ma jot 
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EVEN WARMER WATER, above 4 3 
50°F, revealed by another : bet 
species, Globorctalia menardi, 
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eck. a60 B.C, - | Climate comes from tree rine, whose width, density, 


WARM ariel other properties reveal local clomutic conditions wear by 

: ff year, From half a-century of work in the American Southwest, 
Bn oontinueds reford of tree growth extends over thousands 
of years. The irregular slah (heft from a gnarled bristlecone 
pine thal grew in the White Mountains of California cobtains 
rings that can be counted back to about 2000 nic They show 
trends of local tempeniture (graph, below) that cun bits 
correlated with climate urfound the world 















































TEMPERATURE CURVE 
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wart peniod with 





strall polar hee cape | . sau 
lil coLp 
: } _ 2008 
WE + (B20 — Beginning of 60-year warming: 
Phd ‘ world food qutput and population graw 
1] | | rapidly: COy in atmosphere rises. 
hall / 1800 
‘ | i OD -a00 — Cool conditions provailed 
Tid | Peel in the California mountains during the period 
es Vip ) Hl | —__ 1900 know in Furope as the "Little lew Age 
expanded during major Why ri INOD-1300— Sharp warming in California 
ice ages. The last “> was later than around the North Atlantic. 
uewance begat about Hh “seq when Vikings settled Iceland and 
73,000 yeart ago. Greenland 


300 B.C.-400 A.D. — Warm, dry period 
saw the Romans build the greatest 
empire of ancient times. 
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SHARP 
DROP 
cHithed the 500 B.C. — (Glaciers advance in 
world western North Amorica during a coal, 
$0,000 wet period. 
ynare age, 
900-B60 B.C. —Magnified tree secthon 
1OOO (inset! shows yearly climate in California 
between building of first temple in 
Jerusalem and founding of Carthage. 
POO ie26 6.C.— Thin ring from very: cold 
BETTIE, possibly due to sun-deflecting 
dust: thrown inte the stratasphere by 
IPF PORES _ 9? volcano Thera in the Aegean Sea. 
VXYGEN in glacial ice . eGREENLAND | 
Varies secording to the 4 Ce GORE : 
temperature in which snow LINING TREE'S rings-are 
tell to form: the tee sheet Retard with These 
Ueinet a-miaes goectrotodter successively older dead 
dhe daksentan alyt trees to extend bristlecone 


to measure the math of 
Myon detopes Thai) 1S at 
various jevels in the ice core 
above, ciritled at amp Cen 
tury, Coreenlandl, scientists 
Chart climatic varintiiome over 
more tn TO) yoars. 


pine chronology back 6.200 
years. This exact yearly 
growth record hat been used 
te correct the radiocarbon 
calendar for dating events 
before written history 





REFLECTION OF SOLAR RAYS from snow, ice, and 


f =" clouds affects the amount of heat retained by the 

NOM evuny {lickeas "| Et eabagr Open water, land surfaces, and the EARTH'S OCEANS store and transport heat. 

ry, eRe ra } | come 2 absorb as well as reflect solar energy. The warm Gulf Stream flows far north to temper 
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| ori | Pipes as adie ha | otal Elite a 



















1] 
Pe racer vie meet = i 
pie epha matures 4; t. hange by increasing the blanket of carbon 
Ap eact ee Sy ree a7 CAST oF | 7 j 
eee eee f digkice, particles, and other contaminants i r 
th MieT apes T ne ‘| err tow it ty i4 a 
ee fs ea = | 1 Le a pe | | m= Stet eT ‘ ¥ 
i i@ B why | ja ! hi F F 
inat normaly would radiate Into space 
i i 1 Ey ipoed a Le pee ot an ate fal eel ra sing ; = a | \ ] f r “J i 
f lanet ay — : | a 
. La LeMmperature = —— ~ | : 
4; ! ee s +. —— - a ae | j i 
Lr i me " — a F : ® " 
£ = — a _ —_ a | ay iE WINDS raise dust and 


ia —,- a ay EF ty slow it lor ng distances eat 





- ae x “a 1 
i a es 
=. = a J 
_s £ : F 
= eae | 
oe = - Tat = i . — mz = 
OVONE LAYER, « band of gas hanging above & — | 
Ls 7 f..! a f= =) i | i | 
the earth, absorbs most of the sun's harmfu eal aay -ANE 
a, hall 
ultraviolet rave betore they peach the around : 
Depletion of this layer could not only endanger P 
human Health, but change climate as well " 
Oy altering wind circulation ns 
. ELIROPE 


iL 

















at 


bas E=' 
fad aa NORTH ARER ALA 


hn 
a, 


Vaid 
hi 
| 


Bmax by solar energy, earth's 


AFRICA | 






AQL ANT IC CWE AN 


atmosphere churns in constant 
motion. Heat mses at the tropics 
and moves toward the Poles, while 
cold polar air sinks and moves 
toward the Equator. Surface water 
evaporates, rises, and travels great 
distances, until cooling causes it to fall 
a5 rain or snow. Earth's spinning motion 
steers the warm and cold air masses 
of an ever-changing weather svstem 
Although day-to-day rhythms of 
weather are now largely unclerstood, 
tradual alterations of climate remain 
mystifying. A downturn of temperature ) 
after 1940 brought Iceland more winter MORE SUNLIGHT reaches the ie 
sea ice until 1972. In the same period coral enesh i omens bee, , THE ROTATING EARTH deflects ocean 
Britain's growing season shrank by 8. creating three cells of moving _ = —. currents and twists the winds flowing 
are Ye ; ie ir ae air im each hemisphere. These control the . ee ee ie between the Equator and the Poles. 
nearly two weeks, though the past few general circulation pattern of the 2 : AOUNTAIN: $ whe 
years have warmed again, The climate Deflected by rotation of the earth, the Hadley currents wn strike ti the om the rerling 
machine seems to be shifting gears. Cells and the Polar Cells form the trade winds of sage ne an af aft me hather hune ds of miles away. 
and polar easterlies. Large-scale frictional forces 


A ir he upoe atmosphere 


drive the prevailing westerlies of the Ferre! Ceils. volcanic ico can cool the earth by reflecting 
+: Fi some of the incoming solar radiation. 
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VARIATIONS IN EARTH'S FLIGHT 
around the sun alter the amount or 
distribution of solar energy received. 
The planet changes in tilt and 
wobbles on its axis above), and 

its orbit slowly changes. 


DURING ICE AGES, huge glacial 
mirrors cool the planet by refiecting 
more solar heat. The northern polar 
cap ectended into central North 
America 18,000 years ago. 


COLD POLAR AIR extends into 
earth's middle latitudes like the hem of 
a wavy skirt — the circumpolar vortex. 
When the wave shifiis, so do our 
weather patterns. 
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of ice ancl cach retreat took thousands to 
tens of thousands of vears, but the climatic 
shifts that set off those ponderous changes 
may have occurred quite rapidly—perhaps in 
only a few centunes. One drop from fairly 
warm times into full ice-age cold took place 
in Greenland 89,500 years agzo—apparently in 
less than a hunelredd years, 

As weather turned colder, winter snow did 
not entirely melt away in cooler summers. 
New snow then fell on the old, glaciers and 
ice sheets were born, and the ice began 
spreading into lower latitudes and downward 
from the mountain valleys anc slopes. 

At i= greatest extent, the [ast such advance 
of ice came far down into North America, 
northern Europe, anc to lesser degree across 
northwestern Sibena A mile-or more thick, 
it pushed relentlessly south, carving the 
Great Lakes basins, bulldozing hills flat, 
carrying huge boulders and greunel-up ter- 
rain before it. Eventually, on this continent, 
ice covered virtually all Canada and reached 





The climates of the earth have always 
heen changing, and they will doubtless 
continue fo do so in the future. How 
large these future changes will be, and 


where and how rapidly they will occur, 
we do not know, 
SATA ACADEMY OF SCIiewES, byys 





south into what is now Washington State and 
Montana, Nebraska, Illinois, Indiana, Ohio, 
Pennsylvania, and New Jersey. Long Island 
and Cape Cod are both heaps of glacial 
debris left behind when the ice withdrew. 

That most recent glacial mantle began re- 
treating 18,000 to 14,000 vears ago, Tt has 
been only some 8,000 years since the last of 
the ice sheet melted off the Scandinavian 
peninsula, and scarcely 6,000 vears since 
it disappeared from the northern Canactian 
mainland, Both regions are still rebounding 
from release of the weight, rising as much as 
eight inches a year. 

What caused these extraordinary great 
stretches of cold? What. changed to bring on 
the ice? Are there indeed cycles, some sort of 
cosmuc time pulse, heating every 250 million 
years, and more recently every 100,000 vears? 
Science simply does not vet know. 
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A decade ago two Lamont oceanographers, 
David B. Ericson and Goesta Wollin, wrote 
wirvlv: “It has been estimated that «a new 
theory to explain continental claciations has 
been published for every vear that has passed 
since the first recognition of the evidence for 
past glaciation..." 

And the eminent British climatologist 
CEP. Brooks, who died in 1960, quoted 
Kipling’s “Yiere are nine and sixty ways, OF 
constructing tribal lays, And every single one 
of them is right.” Added Brooks, “There are 
at least nine and sixty ways of constructing 
a theory of climatic change..." 


HAT CLIMATE es changed, and con- 

tinues to change, is obvious even in the 

brief span of man’s written history—a 
mere instant in geological terms. 

Human civilization as we know it has 
arisen almost entirely in the 10,000 vears since 
the great ice sheets last melted back, to leave 
only those on Antarctica and Greenland. 

The warmest weather in this whole inter- 
giacial period came hard on the heels of the 
ice. In the so-called Climatic Optimum, be- 
ginning about $,000 years ago, average tem- 
perature in the Northern Hemisphere ranged 
a degree or two higher even than today’s. 

Man learned in that warm time, across the 
Fertile (Crescent from the Nile Valley to the 
Persian Gulf, to farm, to live in communities, 
to write, to travel by watercraft, to tame ani- 
mals. He built the first great civilizations— 
the Egyptian, the Sumerian, and others in 
India and the Onent. 

Between about 3000 and 2200 B.c., much 
dner conditions befell the ancient world: 
once-lush reaches of North Africa and Arabia 
turned to desert. Semitic peoples were driven 
out of the Arabian Peninsula into the Levant. 
Drought eventually destroyed the advanced 
Harappan civilization of the Indus Valley. 
Similarly, inhabitants of 2 once-wet Sahara 
disappeared into dry oblivion. 

Cooler, wetter, stormier times returned 
after 2000 8.¢,, and agin a thousand years 
later. Hittite invaders swept south into Asia 
Minor, Medes into Assyria, Arvans into India, 
Dorlans into the Greece of Ulysses’ day. 

The cool and wet were succeeded by the 
warm and dry once more. Greece and Rome 
knew their golden ages between 500 B.c, and 
4.0, 400, But droughts also returned; crops in 
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Tiny preces in «a global puzzle: Duet particles 
ecen by a scanning electron microscope can tell of 
climate that existed when they fell on the West 
Anturctic ice sheet near Byrd Station. [ron in a 
eravish speck (top) indicates it probubly blew 
from the nearby Transantarct Mountains. 5,000 
VEars a0 during a warm period of jow ice cover 
The spherical particle may be part of an iron 
meteorite that entered the atmosphere 10,000 to 
14,000 years ago. Two ghessy particles (bottem) 
Mark Volcanic periods some 15,000 and 15,000 
Vears ago, dated by counting seasonal lavers. 
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Opening a disry written in ice, a voleano in 1964 
and 1970 split deep mfts in a glacier on Deception 
sland near the Antarctic Peninsula By reading 
alternate lavers of winter snow and summer wind- 
blown ash, scentists can compare the region's 
climatic change with SNorthem Hemisphere data 
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North Africa failed; forests and grass vanished 
from Lebanon and Galilee. 

Tt turned colder and wetter again, anc 
as some historians have tied to read cause 
amd effect—barbanans came to overthrow 
Rome. Europe fell into the Dark Ages. 

When the climate rewarmed somewhat 
between A.D. S00 and 100%), the Vikings burst 
out of Scandinavia. They sailed the North 
Atlantic to found colonies in Iceland, in a 
rreener Greenland, and even in Vinlind in 
Narth Amenca Wine grapes were cultivated 
In England, farther north than at any time 
until the present century 

But the cold would return. By 1200 pack ice 
was besetting Iceland and the Greenland colo- 
mes; the Greenlanders, stunted and starved, 
would die to the last man by the late 1400's. 
Glaciers in the Alps, Norway, and Alaska ex- 
pandecL Wet, cold summers ruined European 
grain crops amd brought terrible famine in 
1315 anc 1316. The Haltic Sea froze over solid- 
lyin the winter of 1422-23. 

From then until the mid-1800's occurred 
what is-called the Little lee Age. Around the 
Northern Hemisphere it was colder than it 
hes been since the big ice withdrew. Famine, 
Plague, and peasant revolt wracked Europe. 
In the Amerman Revolution, guns were 
dragged across river ice to Staten Island. 
From New England to the Carolinas, news- 
papers called 1816 the “Year Without a Sum- 
mer’ or “Righteen Hundred anc Frove to 
Death”; snow fell and freezes ruined crops in 
Pennsylvania that July and August 

It was not without reason: The year before, 
in the spring of 1815, the volcano Tambora, 
on the East Indies island of Sumbawa, ex- 
ploded in one of the greatest eruptions known 
in historic times. Estimates of the ammount of 
debris and dust thrown into the atmosphere 
Tange from seven to fifty cubic miles, Sunset 
skies turned red around the globe by that fall; 
average temperature dropped 2° F in the Alps 


Glacial retreat hich in the Austrian Alps 
marks the abnormal warmth that prevailed 
in the first half of this century. By 1940, the 
confluence of the glaciers Hintereisfermer 
nnd Bessel waindiermer has broken. Where ice 
once lay 650 feet thick, only a small tongue 
of Hintereisferner appears at far leftin 1956, 
nearly a mile from its farthest advance 
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The climatic trend changed once again by 
the mid-19th century. The northern temper- 
att zone grew markedly warmer: indeed, the 
century from 1875 to 1975 is now regarded by 
some as one of the warmest since the Cli- 
matic Optimum ended about 4,000 years ago. 

In this time the industrial age boomed, and 
world population more than doubled. Farm- 
ing and fishing expanded to keep up with food 
neces: Canada’s wheat line inched a hundred 
miles north, for example. But this period of 
climate, which our grandfathers and fathers 
came to regard as normal, is now recognized 
by scientists to have been highly abnormal— 
abnormally warm and beneficent. What will 
happen to our food output if there 1s a return 
to the more truly normal? 


Juelging from the record of the past 
interglacial ages, the present time of 
high temperatures should be drawing 


fo an end... leading into the next 
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bepun? Are we now at the end of a cycle? 

#8 Or is the present+lay northern cooling 

only a brief pause in that warming trend that 

began in the mic-1500's? Are there cycles at 

all in the climate? I asked Murray Mitchell 
of NOAA, as I did many others. 

“Put any two climatologists together,” be 
replied with a grin, “and that’s a subject cer- 
tain to stuart a fight!” 

Since the last interglacial period more than 
100,000 years ago, be told me, as ice sheets 
have grown and melted back, the oceans have 
fallen and risen about every 20,000 years. 

“Glacial studies in Alaska and Sweden,” he 
went on, “have shown what appears to be a 
2,500-year pulse as well—a cycle of little ice 
ages, some lasting 800 or 900 years,” 

But over shorter periods, variations in cli- 
matic evidence occur so erratically that no 
positive cycles can be pinned down. 

“We can't predict statistically whether a 
Climate change is likely in the near future— 
next year, next decade, next century,” said Dr. 
Mitchell. “We must learn first why climate 
Varies—what the major forces are and how 
they change, if indeed they change.” 


H: A RETURN toward a cooler climate 





Basically this planet's long-term weather 
—its temperature, rain and snowfall, the stir- 
ring of the atmosphere by wind—results from 
the flow of energy in and energy out over 
different parts of the spinning sphere. The 
atmospheric heat engine, or weather ma- 
chine, is driven by sunlight—radiant energy. 
That enerzy is estimated to arrive at the rate 


of 230 trilion horsepower. It is assumed— 


but only assumed—_to stay absolutely steady. 
In turn the earth sends energy back mito 
space. Some is directly reflected from clouds, 
snow and ioe cover, the sea, and light-colored 
land. Other energy re-radiates: as infrared 
wives—henat 

Energy inand energy out must match over 
the long run, or the planet would grow steatli- 
ly hotter or colder, and the oceans would 
either boil or freeze. But what if the sun slow- 
ly “blinks,” changing by ever so littl the 
amount of incoming energy? Is there any 
change in the so-called solar constant? 

“Galileo in 1611 saw spots that moved 
across the face of the sun and thus realized! 
the sun was spinning,” astrophysicist John A 
Eddy told me at the High Altitude Observa- 
tory of the National Center for Atmospheric 
Research (sCAR) In Boulder, Colorado. 

“We know now that sunspots vary in size 
and number, They change in cycles of 11 and 
22 years—though for one 70-year stretch in 
the Little Tre Age, 1645 to 1715, they seem to 
have vanished almast entirely.” 

Many have tried to link sunspots to solar- 
enerey output and to climate. Dr. Charles ts. 
Abbot, a former Secretary of the Smithsonian 
Institution, gave much of his 101-year life 
span to'that question, Other astronomers have 
tried as well, but their instruments, working 
under earth's atmosphere, have not been able 
to detect any significant solar change. 

“To me, one of the greatest scientific amis- 
sions. of the 1960's was that men landed on 
the moon, drove around, and swung golf 
clubs, but didn’t leave behind an instrament 
to measure the solar constant.” So I heard 
from Dr. Stephen H. Schneider, young, out- 
spoken climatolomst of NCAR. 

To which astronomer Keith Pierce of Kitt 
Peak National Observatory in Arizona re- 
pled afew days later: “That was one of the 
first Instruments discussed for the first moon 
landing. But when you've left it up there, how 
do vou keep it calibrated, working perfectly 
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fora century? The project wasn'teven tried.” 

Dr: Pierce and others are hopeful that fu- 
ture solar-constant instruments—carmed in 
an orbiting satellite serviced by spare shuttle 
—will resolve whether the sun indeed dims 
or brightens enouch to alter climate on earth 


NERGY IN may vary for another reason, 
however-—changes in the swing of our 
planet in space. In the 1970's the Vuo- 

slavian astronomer Milutin Milankovitch 
calculated changes in solar racliation received 
by earth caused by the shape of earth's orbit 
around the sun, its tilt, and the precession of 
its axis, which wobbles slightly like a child's 
top slowing down (page 589) 

Milankovitch postulater climatic CY cles af 
roughly 95,000, 40,000, and 20,000 vears: The 
first 6 close to the magic 100,000-vear pulse 
of the ice age in which we still live. Scientists 
today do not dispute these orbital cvcles but 
coubt that they alone control climate. How, 
they ask, do they produce quarter-billion- 
year periods without any ice on earth at.all? 

For those epochs, others look to changes on 
earth itseli—the rearing up. and wearing down 
of mountains, the slow drift of continents 
across earth's face.* Such changes, thev say, 
Must radically alter-orculation of the oceans 
and the atmosphere—the two vust heut- 
carving mechanisms of the climate machine. 

Fifty million years ago, for example, Ant 
arctica and Australia were joined: there was 
na free-sweep of ocean currents and winds 
entirely arounrd the south polar region, as is 
true today. No isthmus linked North and 
south America; currents flowed directh 
between Atlantic and Pacific. The Gulf 
Stream, if it flowed at all, was far weaker. 
amd the North Atlantic and Europe much 
colder, There was no link between the Arctic 
Chcean and early Atlantic. No Sierra blocked 
faciic rain from western Amernca: 

Such changes (Continued on page 600) 





"The author: deseribed “Thi Changing Earth” in the 
January 1974 Nationa. GEOGRAPHIC 


Dusty cough of Guatemala’s Fuego Volcano 
chokes the sky with a powdery clourcl that 
ecpentists feel may triteer climatic change 
Veils of volcanic dust enshrouding our planet 
reflect the sun's rays, cooling the carth Pen- 
col of intensified volcanic activity may have 
huirtored giaciers and triggered ice ares: 
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Ample food depenils apo the vagaries 
of climate, and the future of an expanel- 
ing world population hanes in the fhal- 
once. Ln 1F2'o Minnesate Gotner culti- 
vates a tuxuriant field af corn tight) as 
rain clouds water crops in nemhboring 
fiekis. Four years later a few seared 
stalles rise wbove parched soil (bottom 
night) in one of 60 Minnesota counties 
struck by severe draught Attempts al 
cloud seeding to provoke rain have 
beeh mice by spraying cloucis with 
sitver jodide crystals. in hopes Unat 
moisture willcoalesce around them into 
raindrops Results hawe been mined: 


man femaing at the mercy of nature. 
Dees the decreased rainfall represent 
merely a temporary dip into mclry peri 
ot, as indicated in the graph at bette? 
Or is America’s breadbasket being aof- 
fected: by major climatic change that! 
could create more dust storms, like the 
ane that envelops a fannhewe near 
Cedar Rapids, lowa ibove), in March 
)o767 Tf the planet has been cooling, as 
nome sccntieh thearte, the circum 
polar vortex may be sending cok) air 
farther south, blocking the usual flow 
af warm, mosture-inden troppcal fr. 
The shift could shorten. growing sea- - 
eens crowned the Northern Hennsptere — 
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Man tries fo culture roin da he cultures pearls. Planes spew silver iodide crystals— 


inland and seas hil to alter world climate, 
the CLIMAP people told me. Continental crift 
could have brought on the Pleistocene. 
Atmospheric circulation ant heatexchange 
between the oceans and the air are gradually 





becoming better understood, Murray Mitchell 
told me. But toying to measure and rechice to 
equations the vast swirls of the earth's atme- 
sphere, ancl io predict [ron them wiizt Mid 
happen far away, imposes on weuthermen 
problems of sheer muthematics and ciuta- 
handling so complex as to be almost mcom- 
prehensible to a layman 

One tiny variation mav have vastly multi 
nhed effects. Professor Eclwared NS. Lorenz of 
the Massachusetts Institute of Technology is 
famed for his not-so-facetious query, “Can 
the flan of a butterfiv’s wines in Peru cause a 
tornade in lowar” He was senouws: He argued 
that a random tiny disturbance to the atmo- 
spliere on one side of the zlobe might kick off 
others, grow, and change entire weather pat- 
terns on the other side 

Despite the sheer size of such problems, <ci- 
entists are trying to solvethem. The coming of 
the electroni COM PubLer § mst] extended what 
they could do. Kerimning in 1946 with the late 
John von Neumann at the Institute tor Ad 
vanced Study in Princeton, New Jerse, math- 
ematicians set about teving to “model” the 
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weather, ane thus predict its course. Eventu- 
lly they used a computer called] MANIAC 

In a federally owned computing laboratory, 

at Princeton | Neumann's heirs 

working on the same problem nearly thirty 
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years later. Now they wert wing a machine 
beled ASC—Advanced Scientific Computer 
Aiachines such as Ase and LLL LAG TY, Al Aes 





Will we be able to recoenize the 
first phases of a truly significant 
climatic change when it does occur? 
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Research Center Son Francisco. cnn 
harecle maLnemriaticn| 
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culations ai higher rates of speed, 
than any other computers vet built 

ASC calculates the dynamics of the entire 
atmosphere, at mine different altitude levels, 
as Wel as the circulation of the oceans, ULLTAC 
ry, using only a two-level model, cain calcu- 
late a days ¢lobal weather m two minutes 

Dr. Joseph Smagorinsky, cuirk-eved, quick. 
talking director of NOAA'S Creal, sical Flisiel 
Dynamics Laboratory.at Princeton (page 583), 
told me some ol this dnd let me see the huge, 
muiticabineted asc. “We do such things as 
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mithematically change the suns 
and see what happens to the world weather 
map, he said “At the endl we have a set of 


find out if we're 
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answers. Then we have to 
unit.” 

oO DAPDMNSIVE EMC Arcane 15 (his game of 
srmulating global climate in detail that only 
a few computing laboratories can take part in 
it: Princeton, UCLA, the Rand Corporation, 
NcAR at Boulder 


All have « role in a cecade-lone screntrhi 


éven close to berme-r 
| 


effort under the Uniter] Nations—the Crlohal! 
Atmospheric Research Programme (GABP), 
set up in part to “provide greater know ledge 


of basic physical lorees affecting climate." 
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DO) MATHEMATICIANS know 
madels are accurate 


whether computer simulations of climate 


their 





give answers that match what actually hap 
pens, or has happened? 

CLIMAP provides ane of the wivs. Dt has 
drawn a map of the world a6 it actually was 
Liurind ath Ve ALLCUST A ears ALP a, 
atthe height of the last glacial advance (pages 
192-3). The map shows not only the preal 
ice sheets reaching over New York and Lon- 
don, but also sea level) some 300 feet below 
today's. Lt indicates the sea-surface tempera- 
tures of those ciflerent oceans 





lt shows polar 


wil’ Happening fo Cir ¢ fiemeite? 
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“erains of sand” for ratnedropa—incan afters! to water Minnesota s parched frets. 


Waters reaching much closer to the Equato 
than today, and the Gulf Stream flowing far- 
ther south as well, straight cast toward Spain 
Surprising ane ingenious Wives are used to 
tell what the actual climate was in past bmes: 
Ancient soil layers—windblown dust from 
arctic or desert plains, for example, versus 
nich gumbo lad down in swamps—treveal 
climatic changes. Fossil pollen, in peat beds 
and lake-bottem sediments, shows what sorts 
of trees and plants grew where and wien 
Growth rings of trees can indicate weather 
inf fh ren ee 0 at 
Moraimes une till 


ver for centuries 
glacial debris: heaped 
tunel 
buned forests can chate the passage of ice 
Samples doled from ice caps:and glaciers 
chow annual snow cepths as well as the alr 


and smeared across the lanriscanpe 





temperature at which the snow fell 

Ewen such esoteric evidence as owl drop 
pings In ancient caves indicale whal small 
animals were being caten, hence the climate 

“Probably the most important sowree of 
CLIMAP data, however,” Dr. James D. Hays 
of Larmont-Doherty (page 583) told mir, “1s 
deep-sea cores, or bottom samples, brought 
back from all parte of the world's ocegns.” 

Tiny sheds and skeletons of myriad sea 
creatures, preserved in layers in the long tu 
tular core samples, are the key to changes of 
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peologst can read meht down 
liver DY Liver, sea temperatures as far back 
Jim Hays said 

“There are even forams whose shell< coil 
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to the left below a certain Le Me ruaure, but th 
the night in warmer water [page 584], We can 
tell not only ocean warmih 
incl wines, bul abo how 
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he world gat different times 


and thus currents 
mh h ice covered 
L must have looked skeptical; he grinned 
“Two kines: 

ORVEEN (xis 1n seawater: O' and 0", the 
SCOT slightly heavier than the first. Forams 
hutid them inte 


and went on 


their ahells mn cditering ratio 
For vears it was thourht the ratio varied chiet- 


sta-Suriace temperature, giving ws 





another thermometer to thie past. Mut recenth 
IS beech rtalved ihat amore important factor 
Pagel 
evaporation and snow Fall onic we 4 pS Los 
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i how ouch wiitet locked wp in ice 
in the oceans 

‘acholes Shackleton, an isot THE 5] er jalist 
from (Combrider Universit 
here at iS using this effect 


lo mensure world ice volume 


whii's workin 
Lamont for a vear 
the ice ages 
[rom seabed cores 
Nick Shackleton turned out to be a young 
Britisher 


Lu 


rumpled, french He shower! me 


how he woes about bis macical measurements 
Peerme into his 


microscope and wielding 
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ill large Lite. 


jit iSriLopHes, ot 


(rim crop of bones bleaches in the 


on as oa band of Tuner mlocds-by in 


Sager (rehti, victims of persistent 
drowyehts in the Sahel, orsoh-Sahara 
The and, empty African déser 
known to the modern worked blamed 
with Lie thousands of years aro. as 
thown by a Stone Ape rock painting 


that depacts people gathering wile 


grain in a eraceful ballet (heft). Simi- 
lar Paintings peeriral wnimnl= wsu- 
lly wassociited with lush ereass 
rans. Ther pasture 
Set 6 uy 


doer OO Os rau ryt rush, he separated 
four or ive foram shells the 4ize ol Sant) grains 
a thie sample of seabed ooze. “These 
nll tive in bottom Water ver cheep, we Here 
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ceerees above [reezing even in the tronics, 


Wick explained. He let me see their beautiful 
like bny chambererl nautiluses 

ick to his lab in Cam- 
bride, tiv sleds et lic ne ics ect in acid 
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Labeled and sent by 
An instrument called «@ miss a4pectrometer 
irom 


all - ra ur i pin,» / Ps ; A | 
many such samples from the same core would 


Would read the oxyren-isotope ratio: 


come Aa curve of Wire we woliTH OVE Tens, 


even hindreds, of thousands of vweor< 


OT ONLY SEABED OCOZE but ancient 
Ice as well, burmed deep in the Antarcti 
linvate 

Ss. Army's Cold Regions Research 


amg loreeniane,. recor: nast 
At the | 
and E.ngineenne Laboratory in Hanover, 
New Harps 
Gow study chunks of a 1'.-mile-long ice core 
Antarctica's Ewrd Station im 14 
[hie ; 


look for volcanic ash an 
atmospheric dust and gases, clues to climate 
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a6 745,000 wears (pace 606) 
In Copenhagen, Wilh Danseasarcd, who with 
Danish, U.S. and Swiss colleazues has drilled 
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wick Shackleton’. 


il Cambndge, to measure oxygen isotopes in 
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Greenland for o thovusene conturmes back 

Dr. Dansiaard sees rapid changes, or sharp 
squkes, in his isotope curves Uiat show ex 
tremely ramid falls in average temperature 
He discovered the apparently quick drop into 
full ice-age cold that took place nearly 0,004) 
years ago, for example 

More recently Dunseaarr) bas seen what he 
considers a cunous time warp between the 
Greenland temperature curve and weathe 
records from E.nelaned arel western North 
America. They show that long-term tempera 
ture trends in Greenland, at least back to ALD 
S5(h—as tevealed by annual samples from the 
ice corme—have mnticpated these of England 
and Europe by 250 years: 

England's dearent into the Lattle Ice Age, 
between abou! 1A00 ane P00, was preceded 
by unustial cold ever rreentand from LOS) to 
1450, By the end of that time the Viking 
colonies Were cone, exterminate. For to the 
weet, oddly, tree rings in California show the 
euime climatic phose or timetable os En 
flands, 250 vears later than (reenian’s 

If this time warp holds true—more drilling 
In (areenhuncd in coming. vers wil) seek to 
confirm it—Europe and North America couln 
| 4 omer Wi eather, SL hy Ls 





be tended inte muc 
ancl had from 17) to 1900) 
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CE AT THE BOTTOM OF TEE GLOBE 
may hell the power to change world chi 
mate as well. Is the Antarctic ice cap, which 

holes 90 percent of all fresh water on earth, 
rapiily melting away und raising sealevel? Ts 
that enormous ice cap itself (pages 575-9) the 
Cricial control over the climate? 

A. New Acaland scientist, Alex I. Wilson, 
has sugeested that passibility. As ice builds 
up on the south polar continent, he theorizes 
it reaches a point where its sheer mass; plus 
heat from below, melts its base andl starts it to 
mive. Frictional heal addsto the melting, ancl 
it slices faster, The Byrd Station drill hole in 
1968 hit twater between ice ind bedrock 

Surrcing outward on this lubricating laver 





of water, the ice may push far across the 
Antarctic seas. Increased refection of solar 
ratlintion, Wilson thinks, might cool the 
planet enough to set off another ice age 
Cither giactolomst: wonder if a genero 
breakup, or “collapse,” of sectors of the Ant 
arciic ice cap is now going on. They say that 
the West Antarctic ice + 
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The Gulf Stream. flowing off the U.S. East 
Coust brings the Atiantic everest swirls ol 


warmth, shown in purple (hottest), red, and 





mre thy conit-enhanced [ar Lr o. Li Fi A Weather aateliite La Ler Wher = hitches bes 
dark blue: cliweds show in white (hop) The vast heat thus moved and the varving sea-surface 


iemperatures of the North Atlantic directly influence the climate ol Europe, far to the east 








New tools probe 
ali age-old riddle 


ARSENAL. of modern instruments helps 
® scientists chart the course of climate. 
At the University of Copenhagen, Dr. 
Clause Hammer gims a high-intensity 
laser beam (1) to detect dust particles in a 
vial of glacial melt from a Goreentane ice 
core. No laser is necessary to spot purti- 
cles in ioe taken al a depth of 2,400 feet 
from the other end of the globe. ‘Thinly 
sliced and beld over a light uible (2) at 
the U.S. Army's Cold Regions Research 
and Engineering Laboratory at Hanawer, 
New Hiempshire, a: core sample from 
Byrd Station in Antoreticn displays a 
thin grav line of volcanic ash. Magnified 
under polarieee Weht, another section re- 
veuls an ash band by a pettern of smaller, 
more-compact tor crystals (9), shearer 
and broken into tinw pieces by friction 
with the foreien particles. 

Familiar bands of a tree's erowth rings 
help denclrochronologisis. at the Univer- 
sity of Arizona identify acdry cpell that 
occurred 700 veors ago (4). A series of 
naTow rings (between arrows) on oa 
Laougias fir from western New Mexico 
marks a widespread drought that struck 
the Amencan Southwestin the late bth 
century. Usine ao. stereomicroscope, Dr, 
William J. Robinson examines a slice of 
a tree cut in Arizona In AD. 623 13). [ts 
rings reveal a record of ancient ramfall 
in the region. Ry calibrating recent rings 
with known temperature records, pad 
temperatures may be reconstructed from 
the with ofeach mog. Fed mto o com- 
puter along with tree-ring wiclths from 
other areas, the information produces a 
color-coded map of U.S. temperatures 
for the spring of 1815 (6). 


What's Happening to Our Climate? 


below sea level or actually afloat, as in the 
Ross anc Weddell Seas, has been flowing out- 
ward, but breaking off und melting away 
faster than it spreads. 

“The collapse has been goin on for at least 
16,000 years,” Dr. George Denton told me at 
the University of Maine. “It may have speeded 
up during the warm spell some 7,000 years 
ago. If it goes on—as it mizht well do—sea 
level could rise another 18 feet, even though 
northern climate apparently now has turned 
colder again.” 

To check what is actually happening, his 
eMlenzue Dr Terence Hughes and glaciolo- 
gists at other universities are planning a West 
Antarctic [ce Stream Project (WISP) to take 
measurements over the next few years. It 
might foretell the fate of Venice, already 
awash in the Adnmatic Sea, as well as of 
seaports and shorelines around the globe. 


We live in an unsual epoch: today 
the polar regions have large ice caps, 
whereas during most of the earth's 


lustery the poles have been ice-free. 


SATO AL ACADEMY OF SCTENCES, PQTs 





Some scientists believe the Northern ane 
Southern Hemispheres are “out of step.” 

“We are certain that large regions of the 
Northern and Southern Hemispheres have 
experienced opposite changes in surface air 
temperature during the past three decades,” 
states a 1976 report by Dr. Paul E. Damon of 
the University of Arizona and Dr: Steven ML 
Kunen of the University of Utah. 

Data for the Antarctic have been accumu- 
lated by a Norwerian glacier expert, Dr. Olay 
Orheim, who has recorded the annual weather 
of 300 vears from winter snow and summer 
melt on ice-covered Deception Island, off the 
Antarctic Peninsula (page 591). The island is 
an active volcano that in 1970 blew a quarter- 
mile-wide bole throuzh a wlacier hundreds of 
feet thick. The following vear, Orheim, sus- 
pended on a rope ladder on the wall of the ice 
crater, read annual weather layers, like tree 
rings, back to AD. 1680. 

More recently, in Oslo, Olav showed me 
U.S. satellite maps,.shot through polar dark- 
ness and clowrl cover, that-show the entire 
bottom of the world at a glance. They map 
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Ships obtain ocean salinity and temperature readings 
and send up tethered balloons to measure atmospheric 
temperature, humidity, and wind speed. 





Balloons, sent aloft 

from land stations | 
and ships, record 
upper-alr data. 









| US, geostationary weather satellite, 
| whose orbit ketpes it always above the 

) same spot on earth, will moniter clouds 

\ over the Americas and western Atlantic. 


Twe U.S. palar-orbiting Tires -N 
satellites will gather data an 
temperature, humidity, and choud 
cower over the entire globe 


every 24 hours. Ag 





curopean Space Agency will 
Send up a satellite te cover 
Furope, Africa, and the 
pastorn Atlantic, 


Second U.S. 
geostationary 
satellite will supply 
cloud data over 
the eastern Pacific. 
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soviet geostationary satellite 
will cover [ndian Ocean. 


a 


U.5.5.K. polar~orbiting 
satellite will acd its data 





Japanese satellite 
will Or ovide data 
on western Pacific. 


to that of the two 
Tirot-M weather eyes. 
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Worldwide 
| | Eleetronmie eyes anc eors 
a0 were trained on a 20-million- 


equare-mile swath of the 
equatorial regan 2s 70 nations tock part 
mn the Athentic Tropical Expenment. Its 
success In Monitoring weather systems 
paved the way for a similar surveillance 
Of the entire clobe in 1975 








"Tt The most detailed stuchy 

] 078 of earth's atmosphere ever 

= conducted will begin in 1978. 
Over a 24-month perm, surface statpons, 
chips, planes, buoys, balloons, rockets, anc 
satellites will attempt fo track fer aril 
nMisture movements and temperature 
TAnahions over every fegion of earth's surface 


The progect wall be part of the United Natigns’ 


Clobal Atmospheric Research Programme 
(GARP), From the First GARP Ulobal 
Experiment (Fook) will come models for 
better understanding af weather 
developments, and perhaps some of the 
reasons for longer-term: climabn change. 


winter sevice buildup that each year more 
than doubles the total expanse of ice in the 
Antarctic (pages 578-9+—“like a great beating 
heart,” Olay calls i 

(in the other side of the planet, Norweenns 
are planning to drill on an island north af 
Spitshercen, northernmost inhabrtecd land on 
earth, hoping to obtain a-record equivalent to 
that from Deception. They want to know if 
cold and warm spells occur simultaneously in 
north and south polar regions, or if the two 
hemipheres are really out of step over short 
lime pertocds—ancl, if so, by bew much. 


LURING 1) VEAKS as “the only worker 
on climate change in the whole Hritish 
Meteorological Office,” Hubert Lamh 
laborinusly gathered, stucied, and correlates 
al manner of historical recerds—old ships’ 
Ings, amateur weathermen’s dianes. news 
wecounts of crop failures and freezes (page 
583). He's still in the process of writing a mon- 
menial two-volume work, Chomite: Preeti, 
Past and Frtiere. 

so Knew ledeecable clic be become that,as he 
told me, “in my government post I worked 
myself to a standshll—all [ was doing was 
answering letters fram other scientists.” 

He left te found the Climatic Research 
Unit of the University of East Anzha, now 
supported im part by the Rockefeller Foun- 
dation. “We've begun a thousand-vear pro- 
gram, he saidl quite modestly. “We intend to 
map the Wenther of all four seasons across 
Europe vear by vtar. again using just histori- 
cal necorts.” The propect will provide match- 
less new insight into the Little Ice Age, and 
perhaps belp tell what the decades and cen- 
tunes ahead may hold 

Another unique look into the climatic past 
is provided by dendrochronolomy—tree-nne 
fating. Pronetréed by astronemer Andrew 
Ellicott Douglass in the early 1900's, with aid 
from the vouthful Nitional Geographic So- 
eety, this unlikely sctence gives the most pre- 
cise method vet devised for dating past cli- 
mate changes (pages 584-6 send 600). 

Amencan tree-ring sequences now ga 
buck: thousands of years at sites from Alaska 
to Mexico, Bristlecone pines from the White 
Mountains of California establish one 
calendar line that goes back 8,200 years. 

From some 60,000 pence-thin cores, slices 
of old beams, chunks of charcoal, ancl the like, 
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the Laboratory of Tree-Ring Research at the 
University of Arizona in Tucson can detect 
and cross-compare growth patterns in weath- 
er-sensitive trees. The rings may be corre- 
lated! with temperature, barometric pressure, 
winds, and rainfall to produce weather maps 
for western North America, as well as far out 
across the Pacific Ocean, lon before mén ated 
ships kept records. Tree rings con show runoff 
of rivers, lake levels in Canada, drought pat- 
terns across the West for centuries past 

Valmore C. La Marche, Jr., like his col- 
league Harold C. Fritts and others in Tucson, 
isdieeply involved inclimate study, La Marche 
helped build the bristlecone pine chronology. 

“From pines near the upper tree line,” he 
said in explaining hie climate calendar, “we 
can read growth that’s controlled mainly by 
temperature. Lower down, near the desert, 
the trees are more sensitive to crought.” 

Dor. La Marche believes he can see volcanic 
eruptions in his tree-ring sequences—vears 
in which a summer frost ring may indicate 
dust veiling the hich atmosphere: 

“Here, that’s Krakatoa, which erupter in 
1834 in the East Indies.” He pointed toa dark 
line on a color photograph of tree rings. “And 
that line was formed in 1626.u.c. It mav have 
been coused by dust from the volcanic ex- 
plosion of Thera,.or Santerin, the island in 
the Acwean that blew up m Minoan times.” 


ing hard at evidence of volcanic. exple- 
sions amd their efiect on weather, both 
short tenm and possibly over entire ice ages. 

In England, Hubert Lamb has charted 
eruptions since the vear 1500, scaled them 
apainst the Krakatou blust—whose effects on 
European weather are known—and com- 
pared the largest with temperature and sky 
conditions around the world. 

Lamb finds an uverage of five eruptions as 
large as Arnkatoa occurred in each of the 
past five centuries. He ascribes many of the 
coldest, wettest summers in British records 
to them: 1695, 1725, 1816 (the year after Tam- 
bora blew up), and as recently as 1912, when 
Mount Katmai erupted in Alaska. 

Periods of exceptional volcanism, such as 
between 1600 and 1900, can affect climate 
over many vears, says Lamb. But he is quick 
to add that volcanic dust may not be the only 
driving force for the changes. The Little Ice 


[ MARCHE is not the only scientist look- 
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Age was nearly over at the last peak of vol- 
ranism, the world continued to warm after 
Krakatoa cooled it briefly in the 1880's. 

A Finnish geologist, Vaino Auer of the 
University of Helsinki, has found volcanic 
ash layers in Patagonian peat bogs that in- 
dicate extraordinary surges of voleconic activ- 
ity at other times in our present interglacial— 
between 0. anc 500 bc. 2000 and 3000 B.c., 
and 700) and 9000 Bc, 

Even more-ancient eruptions have left 
their marks on earth. Yellowstone National 
Purk bes within anall-but-obliterated caldera 
stretching scores of miles across. Crater Lake 
in Oregon, West Germanys Eifel area, Afn- 
can voloante fields, ancl all of Iceland suggest 
eruptions countless times Arakatoa’s power, 

Two American investigators, Harry <A. 
Counther, Jr., ancl Arthur D: Watt, and a num- 
berof colleagues have devoted years to study- 
ing the effects on climate of the cust that vol- 
canoes throw into the stratosphere. Gunther 


Man may even be able to change the 


climate of the earth, This is one of the 


most inpartant questions of our time... . 
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looks at such things as earth tides, alignments 
of the carth, sun, and moon in their orbits, 
marnetic aswell as gravitational forces on 
the earth, He studies volcanism as an indi- 
cation of even greater forces producing moun- 
tain building, continental drift, wobbles of 
the spinning planet, and—almost inciden- 
tally—the growth and death of ice caps ane 
other changes in earth's climate. 

Recently two University of Rhode Island 
nceaniiraphers, fame: P. Kennett and Robert 
( Thumnell, stucied volcanic ash in seaberl 
cores obtained by the drill ship Glomar Chal- 
lenger. They reported that a-worldwite surge 
In explosive Volcanism has occurred over the 
pust two million years—the Pleistocene 
Epoch, with its great fuctuations in ice sheets, 
sea level, and climate, “This general synchro- 
nism is almost certainly not coincidental,” 
they sav. 

Volcanic blasts may trigger climatic change 
—or just the reverse may be true. Another 
Rhode Island geologist, Dr. K. KR. Matthews 
of Hrown University, who has studied mse 
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and fall of ancient sea level, points Gut that 
the shift of weicht from ice to water and back 
to ice might cause enough stress on earth's 
CTust to set off volcanic eruptions. 

Then, I thought, volcanic dust would cool 
the earth, ice caps would crow and sea level 
fall, ancl... 


SePHUS THE LIST of Grand Theories of 
Climate grows, the “nine and sixty ways.” 
The oceans warm, ancl evaporation in- 

creases. Shows mount, ice caps build and 
flow, and the planet cools. Volcanoes trigger 
Ite ages: or ice sets off volcanoes. Inner churn- 
Ings move continents and build mountains, 
which block and change circulation of the 
atmosphere and the seas. The sun may 
blink in total energy output; sunepets muy 
revved! such variations and be the key to 
short-term climate changes 

Murray Mitchell savs of this, “Sunspots 
may have no more effect on the circulahon of 
earth's atmosphere than ao BB hitting s can- 
nonbell.” But like other scientists, he is not so 
sure: some see climatic cycles that may be 
related to solar variation. 

Whatever the answers, all agree there is a 
new factor in the game of climate change, a 
“wild card” never there before—man himself 
For the first time in earth's long history, cli- 
matolomsts agree, human activities may be 
beginning to affect weather and climate on a 
nar with natural forces 

"TE nature is indeed trving to pull us mto 
another ice age,” save Murray Mitchell of the 
cooling trend since 1440, “we're possibly 
warming up the world an equal amount with 
our carbon choxide. I'd like to know which 
way it will go, for my grandchildren’s sake.” 

Another noted climate researcher, Dr, Rete 
A. Bryson of the University of Wisconsin 
(pete 582), calls the overall effect of man's 
activities—his smoke, tractor dust, jet ex- 
hast, amoe from cies—the “humin vol- 
cano” (next page) We are indeed a factor in 
the climate equation, he save; we may be the 
decisive factor. Mion may tip the balance wand 
bring on even minor changes that im their 
effect on agmculture could tip an evercrowel- 
ed. world into starvation and ultimate tragerty 

Many scientiic efforts are under way to 
ASSESS THIN = impact on climate. Some seek 
to measure the influence of major cities, heat- 
producing power plants, and industries on 
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Once upon a Little lee Age, ns skaters 
glided on [hutch canals. earth shivered 
with cold. From 00 to 1850 climate's chill 
breath nourished elacters and ruined crops, 
breeding famine, plague, and revolt. Con. 
verse climatic woee—heal wave: and 
droughi—eripped Furope this year. In 
Britain, the iver Thames at Kew pbove 
London shrank to acmodedy trickle (below! 
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Progress costs a pall over a hea 
mec westt CORES nthe tS. Nerthw 
where smokestack cMuviam dime the 
MOATneg Sun been ve | Tice the possibile 
climatic inftuences of reflective ice god 
YO chet veils must pow be aricler| 
the inftuences of the fnoman voleane 
LoTnTencin) smoke, jel exhaust, city 
aTog—all hove become an unknown 
factor on thi nianets folie climal 

1, hee rom hy Ve Pevens bows mun 
mathe clouds already affect presentalay 
weather Onght). in meosae Landent 
Tes Lote DATs ot pel bot bers As 
ne northenst from Chicacw anel Crary. 
iilimn, breed snow thit folle on Laks 
Viichicon's eastern shee An edeciren 
nuicrograph khows how it harypoeis (heh 
ce ervstals form arownel lewrl particles 
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Toward an 
Uncertain future 





KRAKATOA ERUPTED 
in 1883. The dust tt flung | 
into the stratosphere 
circled the earth and 
cooled global climate 

for several yours, 
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YEARS AGO 


almosphere, weather, farming downwincl, 
anc humun environment, (See “Laboratory in 
a Dirty Sky,” berinning on pare 616.) 
Whether man alters the climate inadvert- 
ently, as many now suspect, he is also setting 
out to do Ht drlherately. Kainmaking is:a 
direct means of modifving weather (pages 
600-6001), So, too, are efforts to seed hurricanes 
to blunt their destructiveness, to disperse fog 
aver airports, to increase snowfall on moun- 
tins and thus spring rund! for irrigation 
Though all such efforts are still young— 
and their effectiveness largely unproved—the 
potential ability to alter long-term weather, 
to beneht one area of the earth's surface, pos- 
sibly to. the detriment of another, requires 
A grenier awareness of whut min is cdoing— 
economically, politically, even. irreversibly. 
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MIDWEST DUST BOWL ean has 
of the 1630 scamne near tome nearly halt wa 
| the peak of six decades back to the chill 
af warming climate. of the Little lee Age 
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What will be the worldwide effects of clear- 
ing more lane for fannineg—the Brazilian 
rain forest, for example? Of a seeming in- 
crease Of cirrus cloud cover since 1951) along 
heavily traveled jet airliner routes? OF major 
Soviet dam building and canal projects on 
rivers flowing north to the Arctic? 

Consider just the last for a moment. Fresh 
writer foals atop salt and freezes more quick- 
iy, Less fresh water in the Arctic might re- 
duce ice cover, opening shipping lanes longer 
each year, perhaps even clearing the entire 
octin of ioe as amore solar enency is absorbed. 

But... open water also increases evapora- 
lion, boosting snowtall and cloud cover over 
the Arctic, which conceivably could stuart 
glaciers and continental ice sheets crowing 
again. Could another ice ave thus ensue? A 
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300 years aga. 






All temperatures are for the Northern Hermisphern. The graph above is based 
on studies by Mi: |. Budhyico of the US-S.0. and James i. Angell of the LU. 5. 
Osher curves below are adapted from U.S: National Academy of Scienmes 
(S75 report Understanding Climatic Change. The central horizontal line 
an all four graphs indicates today's rman alt temperature of 5° Celsius, 
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T MAY SEEM! Uhat there are 
as many theones on climate 
a® there are climatoloeists, 
Hul experts oeree Of ce peel: 
They caiinot yet precict chimate 
chanee with any assurance 
nevertheless, the three bower 
grapes on these two puayriss 
illustrate tw Iniportant points. 
First, climatic change moves in 
irregular evcles. Secone, we are 
living in one of the warmest 
periods of the past mullion years. 
A change of two degrees Celsius 
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arable lanet—hut onhy if accompan 
by increased rainfall. Warmth, 
however, night bring crier 
conditions. Lawer lempermlures 
comld produce a climate cenerally 
welter and lee stable, ane marked 
by storms, foots, and freezes, 
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mile-high wall of ice advancing down the 
Hutson Valley toward Manhattan's towers? 

Hf Bering Strait were clamimed, would cur- 
rents change arouncl the Pacific, thereby al- 
tering the weather map of North America? 
Present work on long-range U.S, weather 
prediction, under Dr. Jerome Namios of 
Scripps Institution of Oceanography in Call- 
fornia, mks barometric pressure and storm 
palterns lo changes im sea-surface Lemperi- 
tures far out across the northern Pactiic 

Behind such work remains one simple ancl 
ucknowledmed fact: Man still cloes not really 
know What controls and changes his climate, 
his daily weather, his seasonal comfort, his 
Vear-by-vear livelihood, and the crucial boun- 
dary conditions of life 

A recent report published by the National 


What's Happening ta Gur Climate! 


Academy of Sciences, Understanding Cir- 
matic Change, urges a major U.S. research 
program to acd to-our basic knowledge. 

“Will we be able to recognize the first 
phases of a truly significant chimatic change 
when it does occur?’ the report asks It oes 
on to note what tts authors call the problem 
OM “don't know, squared—that i, those who 
are called upon to Implement the program 
may not know that we don't know the an- 
swers to the central questions —or even, savs 
Mirray Mitchell, what questions to ask! 

To which another climate scientist, W. 
Lawrence Gates of Oregon State University, 
added tome: The question of climatic change 
is no longer just curiosity. We simply cannot 
afford to arrive unprepared at the doorstep of 
climatic catastrophe.” 
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RACKED HY CHASE PLANES and 

sclentists in instrumented vans, the flving 

lab anit: over [lino and into Indians 
(map), sal nding in the same cloud of pollu 
tion bequeathed by St. Louis the day before 
The dnfting platform (right) provides a 
unique method of studying ar. Airplanes 
cannot stay in the air being tested, anc fixed, 
eround-baserdt instrments can measure only 
the seements of aur that pass by 

Wow, at 205 am, 24 hours and 3 
after launching, we descend by venting 
helium. The controlled releuse of ballast 
srnties Gur Chiestent, 
ly in the wheat freld of farmer fames Nash 
who extends a welcoming hand (below) 
Fou-covered bags of air samples go to scien 
tiie colleagues on the grounct (left) 
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Pleasure at having successfully tested an 
extraordinary means of stucdvine the lower 
atmosphere is ciminished, however, by sober- 
ing tinplications, The balloon has rickdlen the 
dirty air of St. Louis to the broad andl peace 
ful hells of Ineclianga Tall smokestacks used in 
'. Lacvus sparing the crt people 
high exposures. but they are also sprewcineg 
the problem. Moreover; as the pollution 
travels to cistant points, it 1s changed by the 
Sn mle other kale mitures 

We had lancer, but the pollutect air a 
us wae soll moving on i] 
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RIDING THE OUTL 


By ROBERT REDFORD 
Photographs by JONATHAN BLAIR 
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RODE HARD to reach the campeite near 

Hote-in-the-Wall before dark, After an 

Intense year of filming Ail the President's 

Men, it felt good to shake the city dust 

from my bones. On a distant ridge a few 
aspens SHI struggled to hold their awesome 
vellows against oncoming winter, and the 
October wind stung me into an alertness | 
hactn’t felt for months 

Hole-in-theWall, for vears a notorious rel- 
ure for rustlers, killers, and thieves, is a nar- 
row notch m the great Red Wall of central 
Wvoming. When | reined up, others were 
already camped in the dry, sloping valley 
below, mulling around a fire; young faces 
and old, some weathered by the elements 
under sweal-stained stetsons curled to the 
owners likin. 

From this rendezvous we would set out to 
retrace a major, 600-mile segment of a his- 
toric, rugged rowte—often vlorified, in places 
still mysterious or long ¢rasec-—known is the 
Outlaw Trail 

As technology thrusts us relentlessly into 
the future, I fincl myself, perversely, more in- 
terested in the past. We seem to have lost 
something 
individuality and passion. That may be why 
we tend to view the western outlaw, rightly 
or nat, as a romantic figure. know I'm guilty 
af it, ancl for years T have been fascinated by 
that part of the West that offered sanctuary 
and escape routes to hundreds of colorful, 
lawless men. 

The Gutlaw Trail actually ran from north: 
em Montana to Mexico (map, page 630). It 
had dozens of offshoots, but the main stem 
wound from Montana south and across W yo- 
ming, through Utah and part of Colorado to 
Anzonsa and New Mesiro, scuthesst toward 
Texas and the Mexican border 

For seme forty vears, beginning ubout 
LS70, towns.a lawless area where o man with 


something vital, something of 
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a pastor price on his head was free to roam 
nameless. Hut he had to be good with a gun, 
fast on a horse, and cleverer than the next. On 
this ‘trail no holds were barred, ancl old age 
was a freak conelition 

T had heard tales of what survives in this 
country, forgotten or buried by time: old 
proves, cabins, caves, saloons, whole towns 
now untended. ['d heard stories of the outlaw 
hands and notorious men who rode the trak 
the Red Sash gang, Butch Cassidy ane the 
Sundance Kid, jesse and Frank James, the 
McCarty brothers; Matt Warner, Big Nose 
George Parrott, Nate Champion, Tom Horn, 
and many others. 


Inventive Outlaws Made Crime Puy 


The most. eficient and elusive outlaw gang 
in the history of the American West was the 
Wildl Bunch, numbering anvwhere trom three 
to ten, with up to a hundred hangers-in 
Thev rustled cuttle, stole horses, robbed banks 
and pavrolls,; and held up trams in half a 
dozen states for about six years around the 
turn of the century 

The gang dissolved after its undispiited 
leader, Butch Cassidy, and his sidekick Harry 
Longubaugh (the Sundance Kicl) sailed for 
South America. There, according to some 





historians, the two were cornered and killed 
by Bolivian soldiers 

Butch Cassicy and his crew were masters 
of the “pony express” concept for their get- 
iwavs—tsing fresh horses and supplies past- 
el ai a network of wav stations about twenty 
miles apart. The most important of these on 
the Outlaw Trail were Hole-in-the-Wall, 
Wyoming; Browns Park on the border be- 
tween Utah and Colorado: and Kobber 
Roost in Utah. Caches of weapons were kept 
at strategic locations. Outlaw post offices for 
letters and messages were bollow trees, holes 
or leciwes, or chinks in log cabins 

By this-svstem a robbery could be perpe- 
trated near Rawlins, Wyoming, on Monday, 
and the outhows could be 120 miles away in 
Browns Park, Utah, on Tuesday, leaving the 
law baffled as to how it was accomplished. 

For the trip I had in mind, | had invited 
euwht companions, mostly unacquainted and 
from different places and backgrounds, But 
thev did share a deep love of the outdoors 
and an interest in western history 

They included photographer Jonathan 
Blair and his wife, Arlinka: Dan Arensmicier, 
at Port Collins, Colorado, marketing comsul- 
fant and his wife, Sherry, and Kerry Ross 
Boren, a western historian from Salt Lake 





“Howey. Um Tex Raper. That's my name.” 


A Kayvcee, Wvoming, cowhand, Tex jave 
the Redford party plenty of good conversa 
titi during the first leg of their ride, to Hole- 
tn-the-Wall Like many folks in this orea, 
Tex takes: price in a mvsterious past He 
talks of robbing ao bank m San Antonio, 
Temas, in his youth, and the tvinkle im his 
eve leaves the listener wondering 


“You know, things have just gone crazy 
around here,” luughs Garyin Taylor, rght, 
leader of the author's trail rice to Aole-m- 
the-Wall “Saw some of them hang @iders 
the other day, thought mavte they was from 
Mors.” His son Curt, left. co-owner of the 
Blue Creek Ranch, & more pragmatic about 
the tuture He luments plans to dam and 
fool a nearby valley for tncostrial ane tr- 
nimation water: “New people will come in— 
the place will never be the seme.” 


City. Three of the group would jon us along 
the trail Terry Minger, town manager of Vail, 
Edward Abbey, a nowelist .and 
naturalist from Moab, Utah; and Kim Whit 
sides, a Utal 
now transplanted to New York (tty 

Chur guides for Hok -in-the-\W'a | Startirnve 
‘Garvin Laylor, 59, anc 
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“A good joke,” Butch Cassidy decided 
ane dav in 1900, would be for hic 
and four members of the Wiki 
Bunch to have their pictures taken 
in Fort Worth, Texas wearme out 
Dts DOW WIth money the gang had 
recent “withdrawn trom a bank 
in Nevoda. Seateel left to rieht 
Harm La pf trt 1a CO aa (alias the sin 
dance Kid), Ben Rilmatrick iolises 
the Tall Texan), ated Robert LeRoy 
Purker (thas Butch Cassidy). Stand 
tn: Bill Carver (noted for smelling 
like a skunk) aod Harvey Logan 
alias Kod Curr 

SeVentv-iy veare later Warren 
scott, branch manaser of the First 
National Bank of Nevada im Winne 
mucca (below), disolavs moneybas 
from the same tank the Wild Bunch 
knocked over, now located across 
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LAW TRAIL 
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NEBRASKA 


am. ye Named for settler Baptiste 
~ f | 1 QD Ait, Brown, this isolated valley 
1 co 1.0} aes DO became a fur-trapping center 

AEF rewper ? val  inthei@ao's. Kit Carson 
erorned hane.ss a hunter 
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a hundred dollars an acre here now,” said 
Curt “Taxes and production costs wall kill 
you. You make only two-thirds of what It 
costs you to rise a cow. 

Other local people around the fire mur 
mured their assent. Someone spoke of grow- 
ing Government ittervention and regulation 
in the West 

“Gettin’ so i you want to spit these days, 
you need a permit.” 

“Weah, amd vou got to dig a hole first.” 

“They probably got a handbook on that, 
too—How to Diy Your Hole.” 

“T don't need no handbook,” raspec ‘Tex, 
siddeniy alive agam. “My Ufe ma dug hoie.” 

It was already | am. The temperature had 
dropped below {reezing, and snow was begin- 
ning to tall, Some had crept away to sleeping 
bag, bedroll, or tent 

The ground was hard ane cole 1 had mis. 
lakenly brought my son's shee 
was too small to stuff myself inte. [ curseel mm 
carelessness and dozecl off thinking of the 
cowboys who spent months like this, back 
when there were no down sleeping bags, hare 
Warmers, snow boots, or thermal underwear 
[ thouen about that—ahout hard ground 
and hard bores aoc the saddle fora pillow 


mare bag, urhed it 





Cowboy Coffee Cures the Stiffness 
Morning We 


wound of Tex's voice, and now we woke up 
bo tt, dike msical accompaniment. Except it 
sounded more like a cattle wagon heing 
ragged over a dry river bottom 

The fresh sme 
the dead chill of dawn. The sizzle of bacon 
and sourdough pancakes. The awakening ol 
woroes, the sound of saddle leather, utensils 
clattering, stiff-body groans, and a lot of 
coughing from the olcl-timers 

somenne was cocking eggs Tex: “The 
chicken is the only thing we eal before it's 
born ancl after it’s clea...” 

After breakfast Garvin lec the ride up the 
sloping valley to the actunl Hole-in-the-Wall 
—the V-shaped opening at the top of the red 
stone escarpment, barely wide enough for a 
horse. There, two men with Winchesters 
could stand off an army (pares 624-5) 

(in the way we saw virtually nothing of the 
old outlaw “ranch”—once a few crude loz 
huts, tents, a saloon—in which rustlers and 
other outinws gathered m the past century 
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l of cowboy coffee to cut 


There was food prass here to fatten stolen 
cattle and horses. Garvin pointed toa spot on 
the trail where a rusther was shot by a grown 
of cattlement, 

l asked about the famous johnson County 
War. In April 1892, Chevenne cattle barons 
imported a gang of 20 gunhghters from Texas 
to clean out this part of Wyoming of rustlers 
ancl émall catthemen alike. Rut the “invacers" 
were held to « stalemate. It took the U. 5. 
Cavalry to rescue them from «a countersiere 
by a forte of irate settlers and outlaws. 

T hal read a film script that told of at least 
4 hundred people shot in the war. “That's a 
lot of puckie,” Georvin saic. “(nly four was 
killed. Nate Champion anc Nick Rav was 
ambushed in a cabin meht over there.” He 





Sourdough pancakes and black coffee 
satisty hearty appetites early inthe morning 





near Hole-in-the-Wall. The author amd his 
group alsoesplored two other outlaw strone- 
holds alone the trail Browns Park wre Reb- 
bers Roost imap, ficing page) 
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dhe Tramp. Tiger of the Wild 
Bunch, Kod Conv. Harvey Lo 
gan. They were all the same man 
(lett), one of the moet infamous 
of all the outlaws. The record 
credits fim with at least etcht 
murders. Powell “Pike” Landus 
RV Was the fest, gunned down 
during an (894 Christmas part, 
in the Montana town manecl) for 
Aim. Today his tombstone lies pro- 
tectec| on Tom Rolezak’s ranch 
(ielow heft) meyer Lareliek 

seventeen veuors antl a long. 
Moody tral later, Kid Curr 
met hit own end im Argentina, 
where he wie di wublescn hen] 
nna murdered by another Amen 
Can OuULaAW 


THE LADY AND 
HER MAN 


“She upped to be arefined type,” 
noted the fle on Etta Place at the 
famous Pinkerton detective aren 
cy. That, and her abo 


ind shoot, were probably how 











1 To rice 


she hooked Harry Lonenhbaueh 
the Sundance Kid (right) The 
photograph was made in Sew 
York City im 190), where Sin- 
lance, Etta, ancl Butch Cassich 
en Gg hott money before bea 
Ine for South America Dhere 
they resumed career of crime 

Etta later fell ill andl returned 
home, but fistoruins depute the 
Iate of Ber partners. Some say 
that Butch, teo, eventually come 
back Others clan that soldiers 
SUrToOuUnced the pair in san Vi- 
cente, Bolivia, mm [900 and 
Hutch Cassady and the Sumidunce 
Raid éndecl their careers ino hall 
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‘Many people from around here come from have cached 530,000 in these mountain 
outlaw backerounds.” she sail. “Sometimes lust outside Lander on the climb to the 
they leave Trvsts Bs | wie cont ever ask Continental Loivh | Le mul | ill-ut 
whls were proud of i forgotten setthement of Atlantic City, an old 

When we suit] our eood-byes, [ thoucht Thoi-minine town. A crt poad feel ws into fl 
Nirs, Tavior had the strongest handshake bole Valles where, to Gur amazement and 

No Seashore in Atlantic City joy, nothing seemed to have changed fo 
neal peentury, A Tew tiny cabins stood ike 

(hur trail took us to Shoshom, Riverton WiekICh) SCtniries Aaunel sir brown-and 
Dhermopolis, and finally to Laneer, at the vhite ope 
loot of the beautifol Wind Kiver Fane \ few dozen people live heresbouts, but 
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there is only one hub of activity in Athentic 
Citv—the Mercantile, a combination bar anc 
general store, We walked up its worn steps 
and were instantly cast back in time: pot- 
bellied stove, photographs of suspendered 
store clerks with high collars and mustaches 
and cowbovs with fresh haircuts that left the 
ears naked anc the scalp pale around them, 
staring wide-eyed into the camera. 

Here Terry Minger was waiting to join our 
party. Geer in hand, he introduced us to Terry 
Webrman, who tends bar and acts as ‘city 
councilman, mailman, cook, father confessor, 
and keeper of goodwill in Atlantic (ity. He 
is one of many young men and women who 
are striking out on their own. 

Terry Wehrman, a transplant from Towa, 
is shy, gentle, and openheartec), “I'm worned 
about the developing interests, sure,” he said. 
“The Anaconda Company, for instance, took 
out leases on-someé of the old cold mines and 
staked forsother minerals as well. U.S: Steel 
has a mine bere for iron ore. 

“Lf the development gets too great, I'll re- 
locate: I'm hoping it doesn’t. You see, the 
good thing about Atlantic City is that it's a 
host town anc no one wants it But it has 
dittracted some good people—youny ones who 
don't want to work for anybody else but are 
willing to builel something for themselves.” 


Listeners Alwavs Welcome at the Bar 


Notall were young newcomers. Cher at the 
bar, in Pendleton shirt, suspenders, and straw 
hat, was an old-timer named Larry Roupe. 
I asked if T could buy him a heer. He squinted 
at me-and said,“Who the bell are your” He 
souted like a frog with larynwitis 

I told bim I was just passing through the 
arca and wanted to knew more of its history. 

‘Sure, you can buy me one.” | wanted to 
listen; that was enough for him, 

“I came from Oregon in 19272.0n the Emi- 
grant Trail,” Larry said. “My dad was a cattle 
buyer—he'd wo down to Texas, buy steers for 
two dollars a head, then bring them up to 
Wyoming and sell them. 

“T was just a kid then, but I loved this 
country. I ran cattle for a while, then took 
to rodeoin’.” 

“Were you ever an outlaw?” 

“No, TD never went that way. [could have— 
could've been a good outlaw, But D jes’ never 
went that way.” 


Kidine the Outlaw Frail 


“There were a lot around these parts, 
weren't there?” 

“Qh, yeah—all over.” 

“Even in 1022?" 

“Hell, ves, later’n that...0 could tell vou 
stories,” 

The talk turned to Butch Cassidy. 

“He was the best, the smartest,” Larry said 
"Know how he got the name ‘Hutch’... ? 
Worked in a butcher shop over in Rock 
Springs. His-real name was Parker.” 

“Ves,” T said, “Robert LeKow Parker.” 

“Weah...° he seemed. surprised [ knew. 
“LeRoy Parker. Butch and his boys hung aut 
mestly over ‘rowne Bases and Dron, Wyvo- 
ming. The ranchers all liked Butch. He was 
wood! to them. The real bac one was Harvey 
Logan. Jes’ as soon kill vou as look at vou, 
Harvey used the alias Kid Curry. He killed 
old Pike Lancusky up there in Montana - .. 
then he robbed this train down at Wilcox.” 


Slow Trains for Quick Holdups 


Larry assumed everyone knew who and 
where these people and places were. The 
small world of the cowboy 

“Why were there so many outlaws here?” 

“Well, there was wold here, and it was easy 
to rob stagecouches and trains then... they'd 
jump them trains when they was slowed goin’ 
up a grade, then they'd bold ‘em up.” 

He sipped his beer. “I could tell vou lotsa 
things about this country—like the “big die- 
up. That was the big blizzard in "S6-"87— 
iroze damn near everyone here. Some of the 
old-timers said vou. could walk across the 
State of Kansas into Colorado just steppin’ 
on one dead animal after another. Monty 
Blevins, he’s been dead for years, he hae 
18,000 head af cattle and lost ‘em nll. Lost 
two cowboys too, froze to death sittin’ in the 
sicddle up on Sand Creek Pass.” 

I asked what he knew about Tom Horn, 
one of the most mysterious and fascinating 
characters in western history (page 641). 

“Well, he was a bounty hunter, hired by 
them big cattle barons to get rid of rustlers.” 

Harn toaved in secret and alone. His past 
and true story to this day are, at best, shad- 
owy. He died on the gallows in Cheyenne in 
1903, accused of murdering a 14-year-old boy. 

Did Roupe think he did? 

“Don't know. ....No one knows...” 

[said good-bve to Larry Rouwpe and thanked 
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him. [t had been rewarding. He said, “Sure, 
lad, anytime.” 

The free spirit thrives among the. area's 
newcomers as well A mile or so out of town 
ives John Mioneczyvnski. Riding toward his 
cabin, the first thing you can see is a winel- 
charger, 2 crude wooden tower with a small 
windmill atop and a wire leading down to a 
l2-yvolt battery. 

The cabin itself is designed for need, giving 
ita truly natural warmth. John built it himself 
—ot of logs, dead standing timber, boarrls 
from an old highway snow fence, and aban- 
doned machine parts—a snug home made of 
Waste materials 

He ts mestied there on ten acres with a 
stack af firewood for winter and goats for 
milk roaming nearby. Noone can touch him 
We were creeted hy a tall, slender, dark voung 
man Later we munched a raw potato from 
his root cellar, opened o beer, and talked 

“Lworry about this becoming fashionable.” 
John said. “People coming in from Kock 
Springs, where the big power plant is, or from 
California. | love it here. But if the flow gets 
loo credit, CT pick up ancl leave.” 

Someone else cameé—a young, attractive, 
green-eved woman from Rentucky. “Whal 
are you doing bere?” | asker “Living,” she 
saicl Tt was said straight and simply. There is 
areturn-to-the-lancd movement, ancl it is alive 
and well in Atlantic City. 


Chost Town Offered Cramped Quarters 


South Pass City, our next stop, iscanether 
century-old tintype, this one restored by the 
State of Wyoming. It seemed as barren as a 
Salvador Dili lantscapes, except for the min- 
iature town with its warped boardwalks. 
Could it be that so much history happened 
here? Why did everthing seem so small— 
like dollhouses? Were rooms really that tiny 
and beds that narrow and stairs that tight? 

Through South Pass, a 20-mile-wide niche 
in the Continental Divide, moved such figures 
as Jim Hndger, DOr Marcus Whitman, Kit 
Carson, Jedediah Smith, anc Broken Hanel 
Fitzpatrick—as well as outlaws bv the score 

Thousands of emigrants rolled through 
here in wagon trams between 1340 andl 1569, 
when the transcontinental railroad was com- 
pleted. In 1863 a gold rush began, and the 
population swelled from a few hundred to 
more than 2,000 overnight. 


HAs 


Here John Erowning, inventor of the 
Browning automatic rifle, was an apprentice 
im a gun-shop, and Buffalo Bill “cut his teeth 
with the pony express.” Here, too, livecl Ca- 
lamity Jane and Esther Morris, the ‘first 
woman justice of the peace in the West 

By the mid-1870's the mines that had pro- 
duced millions were plaved out, and the town 
Wis piven over Lo outlaws. In 184 it became 
a link in the chain of hideouts established by 
Hutch Cassidy and the Wild Bunch. 

We walked silently through the old general 
store, post office, jail, saloon. At the old bar, 
ene could almost hear the faint calliope: of 
voces, Music, poker chips, breaking lass. 
Then the betel, with hallwavs barely wide 
enough to walk through, And the jail celle: 
small, dark, clawstraphobic—I couldn't con- 
ceive of spending five mmutes in one. 


Violence Begets Violence Among Outliws 


Among the jail’s former occupants, Kerry 
told us, was Jesse Ewing, a hardcase outlaw 
who hac been clawed so badly by a grizzly 
bear that he was nicknamed the “Ugliest Man 
in South Pass," and [som Dart, a black rustler 
and horse trainer for outlaws (page t43). 

Ewing didn't take to sharing « cell with a 
black and force) Dart to kneel while he used 
his back as a table, Isom, it seems, consented 
becouse he feared he'd be kniched were he to 
abuse the white man. The score was écttled 
later when a friend of Dart’s blew Ewing's 
head off. And, in keeping with those violent 
times, Dart himself was shot from ambush by 
the mysterious Tom Horn as the black man 
stepped from his cabin- near Browns Park: 

South Pass City had truly one of the wildest 
reputations in the West, with its steady influx 
of miners, gamblers, thieves, Pinkerton men, 
cattlemen, anc brawling railroad workers 

As I stood in the center of the main street, 
looking to the grav-brown hills bevoned, | was 
lost in this memorv—a memory of the rich, 
raucous Innocence of the new frontier, of 
boardwalks and tents anc snake-oil eager- 
ness—an indomitable spit. AL quiet now, 
faded into a still freeze here in the sepia time 
of late afternoon, All an echo now, of a rich 
and vibrant part of our heritage. 

South Pass City was for me, finally, a sad 
place. 

We traveled now by four-wheel vehicle to 
our next terse andl saddle station, Browns 
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Park, Utah. It was about a 150-mile drive 
from South Pass City to the park via Rock 
Springs, Wyoming. 

This i¢ flat, wide range country with 
streams flowing from the high passes at the 
Continental Divide. October here is a eray- 
streaked sky; a lovely time, the time just be- 
fore the winter, with a stillness in the air. The 
calm before the sterm. 

Tomorrow the hunt will begin. To be sure, 
many people still hunt out of genuine need, to 
provide for the family. But they are almost 
last in the vast arniy—from as far as Cah- 
fornia-and the East—who come and kill for 
the sport. Too many will shoot anything that 
moves. [1 dav. We hurry south toward the 
Utah barder and Browns Park. 


New Energy, New People 


Rock Springs, Wyonung, speaks for itself: 
boomtown Transmission lines and neon 
stretching out in the middle of a yast plain. 
Construction trailers and temporary housing 
punting a portrait of impermanence. 

Nearby the 400-million-dollar Jim Bridger 
Power Plant is still under construction, and 
thick, low-sulfur coal seams lie beneath sur- 
rounding Sweetwater County. Prochuection 
was 218,000 tons in 1970; it may reach 12 
million tons by 1980. Chemical plants in the 
Vicinity turn out more than half the nation’s 
soda ash for industry, and two new uranium 
mines are opening. Population has increases 
from 18,400 in 1970 to 40,000 today. 

I wonder, In another century will someone 
come along and view Rock Springs with the 
same: historical interest we had just given to 
south Pass City? 

Perhaps no location on the Outlaw Trail 
has such a varied history as Browns Park, 
located on the Utah-Coloracdo border just 
south of the Wyoming line. 

In 1825 the famous expecition of William 
H. Ashley and his fur trappers penetrated 
this 30-mile-long valley in bullboats along the 
Green River. In the 1830's Kit Carson traded 
here among the Ute and Shoshone Indians. 

Outlaws used this isolated haven as early 
as 1860, when they began pilfering horses and 
cattle from the wagon trains streaming weel- 
ward along the Oregon-Mormon Trail. Big- 
time rustling, however, came after the Civil 
War. Unemployed trail hands and other 
drifters raided the big herds of Jonghorns 
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moving from Texas to fresher pastures in 
Wyoming and Montana. They often wintered 
the rustled cattle in Browns Park until they 
could be sole, 

Until the turn of the century the only law 
itt Browns Park was that of the fastest gun. 
The graves of men who died violently are 
scattered along the river. But most of the 
other markers, cabins, saloons, and hideouts 
are fone now 

We hearcec! for the Allen ranch, one of four 
left in the Utah section of Browns Park. A 
cowboy had told us to “follow the road to the 
first left, then go down a jong canyon.. 
head out to the juniper, turn leit again.” 
Neecless to say, we pot totally lest. 

After many wrong turns and with the gas 
Bauge Nearing empty, we saw a singh: light, 
like some small island in adark sea—the Allen 
ranch. We went in and met up with two more 
of our group who were enlisting lite: Edward 
Abbey and Kim Whitesides. 

Ed, an all-around western adventurer, 
doesn't talk much about the West: be lives 
It. One suspects that beneath his calm, raw- 
boned exterior there is a great rage about 
what's happening to this part of the country. 
Kim Whitesides is an artist with a voice like 
a slowed-ciown phonograph. His movements 
are Slow and his hand is sure. 

They had arrived separately and were al- 
ready ensconced with the Allen family im 
wood talk by a fire, and eating the rancher 
snack—biscuits, jam, and coffee 

Marie Allen is the daughter of early settlers 
in the Browns Park valley, and the Allens’ 
home is a pioneer ranch howse, simple; warm, 
and inviting. They are Mormons; with them 
you are welcome, you can share, no one is 
coing to push you, But vou are not gouge to 
push them either. 

You sense in the Mormons an increctible 
strength that stems from persecution and 
survival, both in their struggle with the land 
and in the history of their religion. 


Bassett Sisters 9 Sturdy Breed 


Next morning we set out to explore Browns 
Park, riding west from the ranch. Kerry 
Boren grew up in the nearby town of Manila; 
he knows this area well. His grandfather, he 
says, used to sell and keep horses for Butch 
Cassidy when the outlaw rode throush. 

Kerry took us to meet Esther Campbell, a 
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lively and untroubled 76-year-old woman 
who maintains a relic of a limestone build- 
ing in her backyard as a museum. This was 
once the property of John Jarvie, who ran the 
willey's first store and post office; he was 
murcered in 1909 

Esther told us about the famous Hassett 
sisters who lived al the opposite cnd of the 
park. Josie and Ann Bassett learned to ride, 
rope, and shoot alongside any man in the area. 
Ann, refined and well echucated, grew up to 
become “Queen of the Catth Rustiers.” Her 
sister, fosie, a girl (mend of Butch Cassidy, was 
More domeste, yet did her own fishing and 
hunting, The Bassett ranch became the social 
center of the valley 

Esther kerps artilacts from the pact at the 
old Jarvie cabin—ore buckets, tomahawks, 
arrowheads. and pictures of Josie, Queen Ann, 
and others. Outside she showed us a crossbar 
removed from the corral gate of the Bassett 
snread, from which enraged rélatives and 
Inends of a murdered man hanged one Jack 
Bennett in bS98. 


One Outlaw joined the Opposition 


We crossed a wooden bridge that spans the 
Green River anc pitched camp on a shallow 
bank. After dinner the fire simmered to a 
purple glow, the night chill surrounded! ws, 
and sharows of the park's history cume to 
lite: Within a few miles, Rouerry told ws, stove 
the old cabin of Matt Warner, one of the Wild 
Bunch, among the last to survive (he emdedi 
his life as the town marshal of Price, Utah) 
Nearby was the crude rock-pile prave of a 
drifter named Indian Joc, who was knifed in 
a4 poker same 

Next mormng we moved deeper into the 
park, riding on the cliffs that borcer the Green 
River about ten miles below the ole jarvie 
ranch. It was tough going, and one false move 
would have pitched horse and nder several 
hundred feet below to the river (pages f42-3) 

Along sweep through a grazing valley once 
used Dy outlaws and we were winding back 
to the east, passing below the foot of Diamond 
Mountain and Cassichy Point. Kern told. ws 
that oniginaliy there har] been wu cabin on the 
pomt, concealed beneath an overhanging 
lecdee but commanding a view of the park for 
miles in all directions. All that remains al the 
cabin site now is a large trench in which the 
men proposed to  (Conmtnmimcd on pare O46) 
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illows. A lawn and Government [indian 
eoout much of bis life, Tam Hom was lates 
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BROWNS PARE: 
OUTLAWS CROSSROADS 





out in Browns Park are leon. [som Dart 


(ten), one of the few black outlaws, met lis 
death near here at the bonds of ‘Tom Horn 
Butch Cassidy and others of the Wild Bunch 
often staved at the Bassett ranch, social 


Riding te Cathiw Trail 
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center for aettlers and outliws alike. Ann 
Rassett (above), who ance sail, “I don't 
want to be oa lody. [ want to be a cowboy,” 
mew up to become “(Jucen of the Cattle 
Rustlers.” 
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They bong him bigh. George Witherll shot 
one man too many. 30 the citizens of Cans 
City, Colorado, dragged hom oot of jaa 
one black night in 1888 aml decorated « 
telegraph pole with him (left) Then, a5 4 
warring to others, they cut off his mus 
ache and displayed it in-a local hotel. An 
outlaw had to be start to survive, whit 
with U.S. Marshal John 3X. Beidler (right 
ami the famed “Cowboy Detective,” 
Pinkerton agent Charles Siren thelow) 
after hirn. Tim Baker (below, right) was 
uno earty fur trapper, Guile, and poner 
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(Continued from paue ot] ) make a last 
stand if surrounded. It was supposedly here 
ind at the Powder Springs hideout thai 
Cossitly made plans for the “Train Robbers 
Svidicate, iiclucing such Wild Bunch mem- 
bers as William Ellsworth (Elzy) Lay, Kid 
Curry, and the Sundance Kid: Between 1899 
and 1901 they robbed three trains in Wyo- 
ming and Montana, though the safe of one 
express car vielded only $50.40, 

We rode down into a flat aren near the 
river, where we saw the remains of an old 
cabin and a springhouse, This, said Kerry, 
was old Doc Parsons’ place: Doc died in 1881 
and is buried nearby, Matt Warner lived in 
the cabin for a while, a cid Butch Cassicly, 
Eley Lay, and other outhows. 

In 1972, just as valley residents expected 
the Utah Division of Wildlife Resources to 
raze the cabin, Kerry, Mare Allen, and others 
succeeded in getting it placed on the state 
register of historic sites. Other places prob- 
rthty won't be so fortunate 

1 looked back toward Diamond Mountain 
and the Parsons cabin, wid wondered what 
would happen to the people who were left 
here. Much of this land 6 under a govern- 
ment jurisdiction that seems uninterested in 
memory or legends. Ranchers have been 
forced to sell under threats of condemnation. 


“tHy Miles by Road, Ten Afont 


We rode back. to the Allen ranch, where 
Bil] Allen was waiting with instructions on 
how to get to Litth Hole on the Green River, 
another histeric outhow hideout of the late 
1800's. Little Hole -was also where we filmed! 
the opening sequence of Jeremiah Johnson, 
so | had @ certain nostalgia for the spot 

There were two routes: either fifty miles 
by road, or ten miles on foot over a pass. Kim 
Whitesides and I decided to hike it; the others, 
led by Abbey, would drive around with the 
supplies and horses. 

It was getting close to 2:30, and the late 
autumn sun would ce behind the mountains 
soon, A move in the wrong direction would 
lead us inte a labyrinth of canyons and gulleys. 
Qur apprehensions, however, soon gave way 
to the awesome beauty around us. 

As we followed a dry creek bed through 
twisted pifions and huge rocks alive with 
orange lichens, it felt good to be footloose and 
unencumbered by horse and pack: I wondered 
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how many people had taken this route. It 
seemed virginal, untramypler 

Night was coming hard as we sighted the 
river and dropped down to the Littl Hole 
region, We hac built an entire settlement from 
historic photographs for the film here: a thriv- 
Ing western town with a mver landing, post 
office, saloon, and encampment. Thinking 
that it might serve neighboring Vernal and 
other communities well as a tourist attraction, 
ora reminder, or simply a point of interest, | 
had prevailed on the stuclio to leave it there 
But the U.S. Bureau of Land Management, 
claiming it a nuisance and health hazard, 
had it torn down. It is now just another bend 
in the river. 

Incredibly, Ed Abbey and the others ar- 
rived at Litth Hole at the same moment. By 
the time we had forded the river, finished 
dinner, and settled down, the moon had come 
up, Tull and bright. 

A beautiful morning, and a perfect place 
for an outlaw stronghold. A cabin survives 
here, that of Tom Crowley, who. used to boot- 
lez whiskey to the Indians. Built.in 1869 with 
stolen railroad ties, it has seen many occu- 
pants over the past century. An outlaw named 
Mexican Charlie was shot here for cheating 
at cards; he lies buried a few vards away. 

Crowley's place now stands in danger of 
destruction through indifference and increas- 
Ing development. 


History Inundated by Progress 


We headed for Vernal, Utah, where out- 
laws on the run often obtained fresh horses. 
The four-wheel drive took us along the edge 
of Flaming Gorge, where many cabins, home- 
Stearls, caves, ancl grave sites were drowned 
when the Green River was dammed to create 
this vast reservoir and recreation area 

In the distance the Colorado Plateau 
stretched across the horizon, lean and grace- 
ful, encompassing incredible space in perfect 
harmony with the sky. It ranklecl to imagine 
the plans for oi] shale and other development 
that will certainly determine its fate. 

Down along the parched, desolate Nine 
Mile Canyon we came across a pleasant 
stretch of green—again part of the old trail 
often used by the outlaws. 

I stopped to talk ‘to a leathery, squint-eved 
rancher repairing a tractor ina field. I was 
unprepared for the hostility in his replies. 
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“How long have f been bere? Too cliamn 
long.” 

“Te's very beautiful,” | offered 

“VWeah? Well, you can have it. You want to 
take those cows out there off my hanes, vou 
wot it. This is a hole—a hellhole. Ain't nothin’ 
but dust and frocks and some starvin’ cows: 
Let me outta here and up to Minnesota. That's 
the only place left where a man can make a 
livin" farmin’ or ranchin'’.” 

“What's wrong around here?” [ asked 

“*O Oe Cares about tt No water. No one 
has the money to develop it for ranchin’. All 
anybody s interested in is buyin’ up mineral 
rights for power development amd real estate. 
We're gettin’ starved aul.” 

As we rode on, I thought that this wae the 
real pliaeht of the ranchers in the area. They 
often dont see the beauty of their surroundl- 
ings because they feel economically blocked 
by the same surroundings and therefore 
resent them 


Rugeted Canyonlands Discouraged Lawmen 


Al (ireen Kiver we met A.C. Ekker, who 
runs an outitiing and euide service called 
Outlaw Trails. A.C. i« a hardworking, hard- 
riclirir mk-TOCeO cow bers whe SUPT CSLS, more 
than anvone we come across, the verve, 
strength, anil enterprising spirit af the early 
settlers, In ashrinking society of worn jeather 
und tired spints, he stands out 

He welcomed us with the friendly but wary 
eve of one who suspects a tencerfoot and led 
us to the Ekker homestead, some eighty miles 
anuith, There, in a stuces ranch howse, we met 
his father, Arthur, who has ranched the Roost 
country for almost 40 years. At 65, Arthur is 
crusty but energetic, with eves almost hidden 
in the folds of a squint. As he told ws of this 
remion, he spoxe in bursts of exclamations, as 
if he hact dozed off between thoughts ancl 
dicdin't want to get caught at it 

Robbers Roost was the last of the three hig 
way stations along the Outlaw Trail. Unlike 
the others, it was not a secluded valley, but a 
drm, rugeed, thirty-mile-wide plateau slicer 
by formidable canvons, with lookout points 
on all sides. This was desolate country. [so- 
lated from settlements by miles of desert, it 
Was almost inaccessible except to the few 
whoknew the route. The outlaws knew where 
Vital springs were and could survive there. 

“Yep, ol Butch was the best,” AoC. said 


Aiding fe Outlaw Trail 


as he pried away at his mouth with a tooth 
pick. “Plenty papular in these parts. Him and 
Matt Warner and the MeCartys used to bring 
in Stolen horses from western Utah. No one 
could follow “¢m—too tough When the coast 
was clear, they'd move ‘em on to Colorado.” 

"They used to live in sandstone caves or 
im crude cabins of twisted ondar,” Kerry Boren 
ehumecdt ir. 

Butch was alwavs leaving something for 
the ranchers, (Cominurd on page oF2) 

















One of the slickest jobs Cassidy ever 
pulled wis in [Tellunde, (olomcion, As 
puzzled townspeople watched, he trainer 
his horse ta stand still while he catapulted 
into the saddle from behine. After Butch 
and his partners robbed the bank, he used 
his mew trick for a quick petaway 
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HARSH WINTERS IN A HARD LAND 
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(Lontomied from page 647) taking care of we took out alter them as if there were no 
them for theis nets at alwavs keeping his other task and no tomorrow. The leader of the 
word. In unspoken agreement, the rancher: hand wes a beautiful buckskin stallion with 
never talked obout seeing him. The rule of thick neck ancl a tail that reached the ground 
word—i you broke it, then what? “Well,” He led the others for three miles just a step 
cad A. “then someone would show upand abead of us until we caucht up and raced 





put a bullet in you to square the deal.” nongside. The stallion’s eves were alert and 
lt «nowed that nrht. In Li moming we wile. Vet T think he sensed, amidst the thrent. 


shook Severna 





inches from wur sleeping bags the feeling of play to all this. After a good 


i 








and heacker! aut into a cold mist for the out- look we let them eo, and they ran away to the 
lew stronznotd on the edge of Roost Plate As south, led by this untamet 1 coulein’t 
we rode along on a carpet of fresh snow, ou! es a feeling of envy at the sicht. 

bones as brittle as tee shares. the Cray Op pres [| wis abet =x miles to the Roost and 


sive stiilniss lifted Now the air was bine and clown into «small cut where Butch Cassidy’: 
frosty with white evervwhere—a true white. hideout wis 
with color ino it. It wos revita 





Lng, ke tasting The onginal corral ts still here, and we put 
mint bead our horses init while we ate, Afterward we 
1. ©. spotted a band of range borses, and =o circled the Koost looking at the remnants ol 
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TOO ORNERY T0 HANG 


Big Nose George Porrott was the sort vou 
wouldin') wank your sister to many. Sone, 
outlaws, ike Butch Cassidy, were only in- 
terested in money and never burt anyone 
tnbess thes hail to. Then there was Bit Sse 
(ecoree. Murder came to him ws natural 
as aft did to Charles Russell; who painted 
Bie Nose holding up the Deadwood ciage 
above. Left When George wae arrested 
and jaded in Rawlins, Wyoming, o mob 
tatherad, broke inte the jal, removed him 
wnt hanwed bom from a telegraph pole. It 


Riding the Outlaw Frail 





First. the rope broke. 
ae mimnared to woth bis 


Sith! (lait 
Wicanwiile, ber 
heute 


[ewe 


perkerd the 
lider aeay oe he erabbed the pole 
bo the ene 
af his rope Alocal physician, who later be 
time governir af VWyuning, 
Ceorve, pautially skinned him, and made a 
pair of shoes; which he proudly wore, out of 
the leather ‘Today @& portrait owned by the 
inion Pacific Railroad! (above) is about all 
that’s left of Big Nose George Parrott 


Phe second tithe, they 
until be Showly slipped clown 


rlissecterd 


Fi 
aa 





in oll outlaw socktiv—a stone chimney, 
caves, and carvings 

( ASS) ‘5 CAM Deca the Center ol all 
acluivity in the region. Even Deon: Who Were 
not considered outlaws came here to pim 
poker and race their horses with the sports 
members of the gang. It is saicl that Butch 


wie the most amible of all the western oul 


J 


laws, Fun ovine and a gentleman with wom 
en. Chere is no evidence that he ever killed 
anyone, Uniess 1b Was at his legendary hnal 
stand in 1909 at San Vicente, Bolivia 

Several women lived at the Camp, thes 
cya Cet Shoppe Live SUD Des antl purchase 
ominously large amounts of ammunition tn 
the nearby towns of Proce and Green River 
Maude Davis (wife of Eley Lay) was there 
and the mysterious, beautiful Etta Place 
url friend of the Sundance Aiuwl—was thought 
to be among them, 

We had to jog along at a wood clip te get to 
cump belore dark We haecl traveled close to 
twenty miles for the dav. Men used to riche Tike 





us most of the time. harder and longer, over 
even rourner terrain, because they had to 

Did Arthur Ekker remember those times? 
“Sure, when [ was a kids horse was the onk 
Way Vou Could fel aracund. Steal a horse and 
yOu Wis Kk Marked man—lke takin @& man's 
mun away from him. But vou could fine wild 


herds all over these flats. Harel yany Welt ow. 
Cassidy's Fate Still Argued 


We warmed frozen appendages by the fire, 
24 .chrank herb 
tea, and listened to Arthur reminisce 





Dent irae ene LETTE OH 


Cn rustling: “Used to change the old brani 
ofa cow With & fet ron. Some of the rustlers 
came up trom lexas—it was a fast wav to get 
inte the cattle business.” 

On Butch Cassidy: “Lots of folks around 
these paris beleve he never died in Bolivia 
Fella named Hanks from over to Hanksville 
who Used to Lake supplies out here to the 
Roost, Claimed he seen Butch on the “20's” 


(Jn his vouth: “First time I took. this tra 


Newlungled trail of power lines marche 
bove the author's party near Page. Amzonao 


Phere, the Navajo Power Plant uses Indian 
owned cowl to oenerte elocticitw—some for 
AL OnE DUON, A Some Lor Darts Of IN 


Vitda and for Los Angeles, 450) miles awa 





Alone wath the past, the author interviews 
Butch (assis 
Hin near (ircle- 


Lwin Parker Belensgn, 
ster, ab the olel Parkes 

ville, Utah 
never killed! in 


She miintuins that Butch was 
SOU Aumerica but, years 
later, Wiated fer, andl tok] Ker, in a condi 
moment “Mby life has been wither" Maybe 


ue hit sture | ni forwutten 


[was 7 or §: In the old days people were 
toweher. Why, over in Hanksville they had to 
ride 50 miles for a cloctor. Ry the time vou got 
there, vou was either dead or well, Uneder- 
taker did a bot of business 

He aleo spoke of the future: “Robbers Roost 
won't change much,” he said, “You cant trri- 
gate it, and theres no coal to cig out. There'll 
be livestock here as always. But the national 
purks-aré movin’ inoon @& lot of the ranches: 
and | suppese much of the land will be used 
for recreation,” 

We headed west out of the Roost, down 
across Dhirty Devil River past Hanksyille ane 
south te Lake Powell, created | iV the canning 
of the Colorado in 1964, [he next couple ol 
dave we traveled by boaat—auill on the Outliw 
Tradl, but here its remnants were submereed! 
At the Jower end of the lake near Page, Ari- 
rona, the dependable A.C, Ekker and one of 
his ranch hands were wuiting for us. 


Buteh Cassidy Lives On in Moerry 


[t seemed fitting that we finish our trail 
nde at the home m which Butch Cassn i crew 
up, and celebrate the journey’s end with 
Butch's sister, Lula Betenson, in her 90's now 
and living in the nearby town of Circleville, 
Utah, This would complete our storm 

Lula Betenson and I had first met in 1968 
When she visited) the film set of Butch Cassidy 
and Hw Sundance Aid, inwhich] plaved Sun 
dance. She struck me then as an unusual per- 
on—sprv, witty, strong-willed, and with a 
gentle ferminine spint. Lula was.oneof 13 chil 
dren and only a baby when Butch left home 

Nowadays she sits in her parlor wearing a 
pink sweater over her shoulders. Always ener 
getic, she jumps up from time to time to get 
eameone cotiee or whatever, refusing to let 
anvone cdo anything 

Ss hie Savs she has just been to visit *o-vear- 
Old Marvel Murdock, the daughter of Elie 
Lav, now living In Heber Citv, Utah. Luisa 





asks why we all move around so much, wants 
to know what the rush i, and hopes we're 
Fetting something out of it 


Later, she led us all to the onginal home 
stend and the cabin she and Butch grew up in 
above). [twas late afternoon and 4 fall breeze 
was blowing leaves around the cabin, Lalas 
int] | walker! along together throueh the old 
house and around the leaned. She talked of lns- 
ing setht in ber neht eve and starting to lose tt 


Vanna! Georrapic, November 1976 
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Phe rooms are small, as m all the buildings 


l don't mind dving,” she soc. “I'm jus! 
col Ti pat ; Tayq Et Pen Ee 
a fig this kind we have visited. Burelirs tw 


afraid it won't be soon enouch ['m fie cf 


the melanchaly, Dan't like cood-hyes cal inated the onzinal furnishings. Out bark fri 
J a F 7 | t 
Strriel em Swe VeET set] tri bet tee r tic Loe a thier ad uni ris 


Sn? S220 Cane jretty standing ther ted] neqinst a backeround of 
amid the poplirs—with a youthful counte 
hint? an eves that seem tuntairly framed i ul Ena’ beth Laka anc) the corrals gnc! 
Mo Toro 


the wrinkles of ac 





Life Slowly Changes in a 
Kemole Fimalayan Kingdom 


ARTICLE AND PHOTOGRAPHS BY JOHN SCOFIELD 
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AWA TSERING. Bhutan'’s able and 
Eerticulate Mormster of Foreign Attairs, 
wanted to be sure that [ kept my eves 


open. “Please don't descnbe our coun- 





try as some kind of romantic Shangri-La Jost 
in mvsticism wand witchcratt and unaware of 
the world around it 

“The fact is.” he insisted, “we are a small 
ane Li Mr TAA etrugghine Ch Tove CALL GOT OU 
leu past. We wit to modemize as quickh 
moving. We know 


Where our problems lie, and we have begun 


i< We clin, and we an 


lo solve Some ol them” 

After a month and a half of crisserossine 
Bhutan—a privilege that has been grantercl to 
only a few Westerners—by every means from 
the king's little yet helicopter to sacle yak, I 

oncluded that Dawa Tsering was both wrong 


Cites 





and right. Wrong only because, Shangri-La ot 
i undeniably o romantic and 
Othenworldiy place, one af the few eenuinels 
different places left. Consicler 

* No other Asian nation bas so completels 
escaped the arp 
bt plarves La Pe hy il LT dd’ Lif rare cha ky oo ay el 


rot, Abii 





ane, One small runway exists 


surrounding peaks are not thickly wrapped 
In clouc. Visitors must nde jeeps half a cas 
[rom | 
day twisting an 
Bhutun to reach Thimphu, the capital 

®* Harter is still so traditional and coinage sno 


Lam 


an girheld in India. and spenel anothe 





werd: imaicle 


climbing tert 








scarce that I was sometimes asked to take my 
change in choot, cubes of rock-hard yak 
cheese strung hke so many bears on a thread 
of black wak hau 

®* Within this tiny kingdom (only hall the size 


Ail hei i rece? ti} ales 4 iy vt evened i Pe 


to travel once by helli- 
from hich 
amin glistening 
cnow to green and humic jungle where cle- 
phants= and tigers roam 

And yet, as Dawa Tsering wanted me to 


re] ulezi eye 


of Indiana) | was able 
copter in little more than on hour 
eS LILLIMES 


Where WILKS OTe 


leaders are working 
But the 
Are ChOOrTnew 


mm four cies of 


the a ture: Bhutan’s 
hard and realisticall, 

resolved 
ei 


intestinal disease in its first vear. 


least ene child erstro 


more ate ceed betore they aré 5 

® In this incredibly mountainous nition, it 
possible for only a part of each year to cross 
the country from east to west 
round trip by jeep, probably the first journal 
over a termiying and 


| marle the 


ist allowed to do 4 


Chance Comes fo Remate Bhutan 


auch things represent only one side of 


nrovlem to be 


A third ar 


Bhutan 
LV toe “Laat of the Thunde 


Dragon, 1 siehtiy larger than 
i antl a 
Traditionally, fortified 
castle culled deongs howe each chs 
trict’s civil aod religious authorities 
Serre Ei hihiati ave SUPE 

ft ‘Thimphu, 1 |, are] Phouint- 
shioling, 


Swiitner tate, Gut thes els 


any poople 


first biwns 
he cary 
on the nclian ftrontres 
Inhaled the 
affairs unt) POT), Pull dnchependence 
incl membership in the United Nation 


Aalon s Dore 


(hareely Arce 


Hhtan wir I" 


have swelled outside md 
Leia, sed 
Heer cvVtacts wr h thie. eeuts ide aT tcl 


WH Tenes 


the EEE Ts 

Constitutional 

monarne hs 

KAHEA: <TS.,14 

pure. teal 

POPULATION: 

Lora unateb 

Lei 

BOON) Parmong and anal boshandr, 
AELIGION: Boddlhicm, CURRENCY: ()ne 
wultrum eyes abet $2 0S cents Capi. 
TALS Thimply) (pop, 70,000), CUuIMtATE: 
Lures with altitude, tram lowkund panels 
Lo Wee) ae 








ill-unpaved road But 
landshides rio the 


Monsoon-spawneryl 


reac ApMErt in summer, 


ancl snow biecks Its lofty passes in Winter 
® Mast of Bhutan’s million. or so inhabit 
ants tire = scattered thal education cannot 
them. (Children must forgo family lite 
for much af each vear it their parents elect to 


om ta 


send ther to one of the countrys half a dozen 
central 
®* The nation takes im 
currency other that brought by tourist: 
anc from the sale of postage stan 


schools 


iimest no foreign 





ips io i oer 
tors. (One stamp, actually a tins 
record, plavs the Bhutanese national anthem!) 
Colombo Plan and United Na 
Hons funds belo make it possible fora limited 
number of voung Bhutanese to recerve aii- 


vanced eclucation (Comfimwed on page b60 


. pAOnograph 
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Democney at work amid toval splendar, 


Rhutan’s 150-member Nahonal Assembi 
inlove) meets babe | 


om 


hoe bRechhoriaone (left), Dele cut 


heck their ceremonial daggers outade the 


door (right), then step into the huge hal 
to clear wes Cree ETS in 


Weiter lecminture taht envy: 


| heii Moy a 


Wie = cen Tatset e] aT a) a hers he] i fiigee! 


Without fear of interruption. The king 


| | 
dresiies from the curtaimed thrane at far 
a | 1 
left Ais father. who ced in 
mopar rule by voluntarily giving op 


te SOULE Per 


ear io the capital's 


D2. inthaten 





Earth's voungest reigning monarch 
20-vearold King Jigme Singve Wangerhuck 
(helow. right) bedel: a povVernnnn 

PEMA RAG IF thes VOUTnIUMess OF TCs 
owes. Cire mo nite Mce pions LVvoniw 
Chorvul. below, left. serves as Minister ol 
Finghee. Mincitul of the problems that 
beset oeighhorme Nepal wien she sucdenn 
roeernl her iolation a9 cl bet Westerners 
floor in, Bhutan opens ber doors with 
leliberate slowness. “We have un 

ws the king, “to wit wn) our 
pre Tea for ine rhanees Lie cuts 
workd wall trim 


he i 


ior 





Once an asset. ! 
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(Continued from page O67) mn Australia, 

New 2ealand, japan, Singapore, Gsreat Hrit 
ain, and the United States 

‘And the stuclents come back,” Secretan 

of Development Lam Penjor told me in 

Thimphu, “completely out of touch with 

religion, social 


Ti 
Bhutanese Wat's CLOTH 


Values, customs—evervthing. They want us 
oo 7 j Til 

to buy airplanes, build 

from the World Bank 


“Refore we let therm take the om 


tunnels. get bie loans 


VEmment 


posts for which they have been trained, we 
make them spend six months working in some 


rural areat ttheir feet back on the grouncl." 
Same Pace for Schools and Jobs 


it wes my first tJesson in the realism and 
practicality that choractenze Bhutan’s ay 
proach to the future | another such 


Woe, ye wher] 
meiuht when 





Tine 
falkecd with the 
charee of Bhutan’ 


is available to ‘all, 


neophe in 
stem Exqducation 
but not compulsory. There 


if oer “2 | ci oe 
ind where G DeT- 


ae es EL : , " ff 
re few jobs to be had ina k 


cent of the population are farmers, and the 





Life remains simple for most Bhutanese, who subs 
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ck wheat, anil chilies, wash 


i ff | | Pe ll 
pene 4 fas i bars ep 


been tailored to that reality. Com 
CXaMmIMNaAgONS iM graces five, 
lasses down to the very bright- 
est students. In the whole at B 
LOD 20 Tay CAT on al 
after the eighth grace 


| Hint 
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dards,” a school official 


member 


aystem ha 
petitive: 


pay 
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iutan, only the 
POVEMMcCnt expense 


Must Sec Sifange OY VOUur Stan- 
acimitted. “But re 
what happened m parts of India, 
where thousands of educater| voune meople 
Mustrated idleness because 
bs for them. Dhev became the 
and who could 
Here we will raise the output of 
educated men and women as our country 


: ‘Se 
raises its ability to absorb 
| 
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trafuated inte 
(here Were Tio i 


er 
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Nlemakers, 1 he PFanicas- 


ime ther 


them.” 
Bhutan has er OWT eas ibcrist tourist 
oo—itheas that make a wisit to this still laree- 
ly oF limits land the mt Wine nh goal to be 
souehnt at abmost wm Are the price, 
Bhutan freely gelmits, 

nly a few tourists have 
Shutan's Sizhis—perhaps 500 by the 


rend this: And thouwh 
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& bh ee, Be 
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th mL rate by 
a a 
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ret an the fniiits of their 
ldewn with cAbane, 


vhich vaik bistter has been chute 
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roughly a thousand dollars for a week in 
what travel brochures: call “earth's last for- 
bidden kingdom,” even this affuent handful 
must be content with conducted mimibus tours 
of the Thimphu and Paro Vullevs, which can 
be reached by narrow but comfortably paved 
roads. But such is the allure of Bhutan’s 
dramatic landscape and her handsome and 
friendly people that I heard only one com- 
plaint. “There is nothing to buy,” lamented 
an obviously well-heeled visitor 

I hope it stays that way, though it meant 
that I also went home almost empty-handed 
from a nation still capable of producing 
superb traditional art. Few of Bhutun's 
craftsmen, and certainly not the best ones, 
work merely to steck the shelves of shops. 

lf one wants a true expression of the Bhu- 
tanese spirit—a religious painting or one of 
the intricate silver-and-cilt boxes in which 
men carry their betel nul—it is necessary to 
make an arrangement with the artist, and be 
prepared to wait many months while he 
executes it. And then it may be not what was 
expected, but what he wanted to create. As 
was true during Europe's glittering Renais- 
sance, there must still be personal contact 
between artist und patron. 

In fact, much remains of an old feudal 
structure that has only begun to give way to 
fi money economy. Great landowners still 
maintain their silversmiths and painters; 
their masons and carpenters, their staffs of 
farmers and servants, and their herdsmen 
who care for the family's yaks and cattle in 
return for a portion of the butter and cheese. 


Realism Rules in Land Allocation 


Lasked why land was not being taken from 
these wealthy proprietors and redistributed 
to the landless. Again a lesson in the practi- 
cality exercise by Bhutan's young offieials: 

“We began distributing land im 1956, dur- 
ing the previows king's rule,” agricultural 
director Dorji Tenzing told me, “ot the same 
time that His Majesty abolished serfdom. But 
it was public land, five acres per family, plas 
loans for fertilizer, seeds, ancl tools. 

“The wealthy landowners? We left them 
alone, First we must lift the poorest of our 
people, those who have neither lane nor lancd- 
lords, In the meantime, the big landowners 
will give livelihoods to thousands of people. 
We must build on what we have instead of 


Chanve Comes to Renwie Ahutain 


tearing it down before there is something 
better to take its place.” 

After a few days in Thimphu I packed for 
the trip that had drawn me to return so s00n 
to Bhutan," and for which the Bhutanese had 
been nervously preparing—the thousand- 
mile round-trip journey by jeep between the 
capital and Tashigany (map, pages 660-61). 
Tt was not that they didn't want me to go. 
But their hospitality and concern for ‘visi- 
tors leads them to worry endlessly about 
any outsider attempting to use this not-yet- 
completed road, with its constant threat of 
lanrislides and its total lack of facilities for 
yehick repair, AS it turned out—despite days 
of jouncing over lonse rock, mud, and sur- 
faces of logs laid crosswise atop the mudl, 
and half a dozen delavs while landshdes were 
clearer}—the entire trip came off without so 
much as a flat tire. 


Trail Once Led Through Castle's Courts 


The National Highway, blacktopped for 
the first 50 or 60 miles, snakes eastward from 
Thimphu, up and down pine-clothed ridges, 
across Cloud-hung passes, and over noisy 
torrents. In Bhutan one ts never far trom the 
sound of rushing water. The road covers 
nearly 160 miles to span the 50-mile straight- 
line chistance to Tongsa Dzong. Until recently, 
only mule and foot trails led to this great 
castle, which once controlled trade and hu- 
man traffic between eastern and western Bhu- 
tan. The trail, in fact, led through a gateway 
that still pierces the huge building's western 
wall, then angled across its richly ornamented 
courtyards and went out through another 
gateway on the enstern sicle. 

When British political agent John Claude 
White early in this century made the western 
world’s first extended survey of Bhutan, he 
found the Tongsa district enjoying a rare 
moment of calm under a powerful and far- 
sighted governor named Ugven Wangchuck. 
White and Wangchuck became: fast friends. 

Tn 1907, Bhutan’s leacing monks and often- 
Warring district governors, encouraged by 
White, sugeested that Tongsa’s stability might 
be extended to the whole of Bhutan if a he- 
recitary monarchy were crented, with Us- 
ven Wangchuck as the country’s first Druk 
Gyalpo, or Dragon King. Thus was born both 


©The author photegraphed the coranation of Alvutan's 
present king for the October 1974 80GB APE. 
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modern Bhutan and the Wanechuck dynast, 


j rE } 4 I r | A TT : rt 
Ucven Wanechuck’s grenut-ierandson t= the 
nation's DPeSchit Tuer 

Today the power has moved away fron 


Tongsa; only a handful of red-robedd lamas 
remain to care tor the cdzone’s usually 
“tried shrines and chapels and to duplicate 


red] books from theusanc of intr 


‘| 


calely carved printing blocks (page 671) 
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Pity SLI TWCLAL [ watcher the monks shine 


an elaborate offerme of couwrh and colored 


re 
rit 


corrugated iron instead of haned-split shingles 


butter aml put it atop a roof (now, alas 


hele agoamest the wine by rows of white stones! 


as a treat for the ravens 


“All living things are sacred.” a monk 
explained, “but especially the ravens. Ther 
arene their clivs POT MOTO One of our holy 
avilabies, “Ab! At! AAP” Killing a raven, he 
Informed me, would be as preat o sin as 
slaugntering a thousand monks—a notabh 
tolerant a all's Oy thinking if TT LO me 
attitude toward 
ihe taking of life is one of the most puzzling 
aspects of this complex faith Bhutanese, for 
monks abhorrence of 
killing, but they will countenance the slauch- 


Hirmalayan Brucidhism’s 





instance, share the 
tering of pigs. The farmers believe that, when 
Lhev appear for judgment in the penod be 
tween death and rebirth. a chicken will put 


To rewch the Paro Valleys chief wonder, visitors mount stocky ponies 


al S30) feet, ther 
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thee als labeop nether Hill mile skyward 


to the Tiger's Nest (below) Ineide, a huve imaye of Padma Sambhava 
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whit ploy ies nio a scale to Pare serit the Thev would rather wait until the moths chew 


rood ceeds, while a pir shovels on black pel their Wav out, with the result thal much ol 


bles to sienify the evil one hos done Thus al the silk ol interior qualits 
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most any Bhutanese will happily eat pork } 





fUInOrnabery Dor the Wesitor, Peal ‘ et] nost Tavornad of Bhutanese cencace—oaried 
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es). but dishes the ides of yak meat—may overcome his feelin, there 
hammune a chicken. In older, less stable days ie no butcher shops he can tum to. Anvboed 
triivelers tried ta ensure their safety by carr whe opened one would be immerctately ostra 
ing ve roosters on their backs ceiver So he has someone che take over the 


Even wonns beneht from the 





eucihist tn an of slaughtering an animal Usually the job 
function azainst taking life. Silkwerms thrive is tone by one of the Nloslems who performed 
m wress wrcoune 3.5000 feet, andl there are the same service tn Lhasa and other Tibetan 
nientiful mulberry trees for them to teed on cies before thev fel from Chinese rale. Chen 
But piows Bhutanese balk oat the idea of fee: 4 Shure of the meat and the equivalent ol 
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Hlunging the cocoons into boiling wate thout three collars an animal Even this 1s 


reflects the belief that the saint selected a: spot for the shrine by teachini 
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Power of faith orcdains lavish 
shrines, andl the pursuit of 
Knowheive Makes MMynKcs 
batome printers. Yearning tor 
aerial heir, Aine Jigme 
Wangechuck (paige 6845) directed 
that this shrine to Buddhism's 
‘anery” deities (left) be created 
at Fongsa. He saw his pravers 
answered with the birth of 
Jigme Dortt Wanechuck, father 
af the present monarch 
Tongsa’s venerable halle also 
hots thowsanls of laborious 
carved printing blocks, which 
monks ink by hand (right) to 
prouce Burkihist scriptures in 
sets of (OO or more volumes 


usually @ once-n-year affaar. For the rest af 
the year the Bhutanese farmer—and the oc 
casional Westerner who visits hin—aubsists 
largely on mce and buckwheat, chilies, (ed 
bread HES, anc ten 

The Bumthang Valley, a jolting day east 
of Tongsa, & Khutan's point of no return. it 
is mo more dificult to continue on to Tathi- 
mang than it would be to turn back again 
toward Thimphu. Bumthang remains an 
mpilated, self-suiiicient area only tenuous, 
connected with the rest of the nation, One 
measure of that isolation: Letters to and from 
narts. af this central region still travel by 
postal runner, who spends two weeks on each 
round, continucusly climbing anc desoencline 
rocky Tidges and junglecl slopes 

Health care will inevitably be, for a lone 
time, oné of Bhutan’s chief problems. And 
nowhere did I fine tts lack more poignant 
than in this 
region, Where one young Swiss cloctor ane his 
wie struggied to help people who often cid 
not want to be helped 

“Only when they can no longer stand the 
pain,” the doctor lamented, “do they come to 
me. Then it @ often too late.” He wavered his 
head sacily. “] must say to them, oo heme. It 
i not good that people should come to me 
only when they are ready to die” 

[ rernémber Bumthang net orl for its clec- 
ated coctor and bis lonely struggle, but for 
the kind of romuntic image Dawa Tsering 


benutiful ane seldom-visited 


Chine Carnes io hennve bilan 





had warned me against: the leopard that 
flashecl across the road one evening ahead of 


my jeep; shrines of unbehevable <plendor,; 


the great Byakar Deong hulking. cloud: 
mantied atop its hill; and, at night, anecklace 
of twinkling fires where farmers slept in their 
mountainside fields to protect ripening buck- 
wheat trom marauding hears 


Tiny Shops Herald a Town Aborning 


Tashigang, eastern terminus of the intant 
Watonal Highway, tame as the pertect ant 
dote to Bumthang’s romanticism. Here was 
one of earth’s least-visited settlements. I ar 
rived Expecting what? { ertainiy mot paved 
streets, or a hydroelectric plant that makes 
possible house and even street lighting. Nor a 
hospital, a central school, and least of all that 
newest of phenomena in this trarlitional land 
of barter: a double row of cubbyhole shops 

Father William Mackey's eves twinkled 
when I wskecd about the shops After 13 wears 
In eastern Bhutan, the personable Jesuit 
known. far anc wide for hs Sherubtee Pubhe 
=chook—the best; all aeree; in the country 

“Tt was incredible,” Father Mackey chuck- 
led, “the change the first shop created! in 
Tashigung. Suddenly coins and pieces. of 
paper appeared that would buy a new kettle 
or a length of the region's beautiful hand- 
woven cloth, which un to then had chanyved 
hanes in return for a week's stip of rice of 


buckwheat, some (Cuntinwed on page 6735) 
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Once a mighty fortress warding the 
chief trade rowte trom Tibet, Dukve 
Decne labowe) now stancks: fire-culted 


ane) quhidaracleereenct, 


Viosaic miasternworks, rice fells neat 
Thimohu are amone the world’s loftiest 
Parmer whose paddies te at 7,500 Teel or 


nT 


Hener eplin wpohiieetically that they cain 


harvest only one ample crop each veut 
the country's distinctive red rice. In lower 
eas a longer growing season makes 
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farm ani rants or afew back loads of firewood. 
Salt had been the closest thing we had to mon- 
ev: a ha ndful tor hall a dozen ees, another 
tor a basket of corn 

“l remember going home to Canada and 
taking some cloth. The customs people asked 
how much I had paid for it. They ¢cicn't 
believe me when | said, “A cuptul of salt’ ” 

Though Tashigangs clutch of tiny shop 
has already begun to create something ven 
Close to a Village, the diong still functions 
much as did the castles of medieval Europe. 
Peasants live in loose communities on the 
slopes around it, and the dzong still houses 
civil authorittees:—the dtengdd and fhrinpon 
and their staiis—and 2 group of monks headed 
by an abbot And, as did the peasants ol 
medieval Europe, the populace assembles 
periodically mm the castle's shaclowed imner 


Ww district 





courtvards to sec ancl be seen by t 


authorities, and to witness a morality play 
Clowns Create o Porzling Note 


For three davs dancers in rainbow brocades 
clad out ancient tales of the high Himalivas-: 
tniumpns of @ood over evil, and the dangers 
ench in the aucience would face during Har- 
do. In this perilous time after death, pious 
antics believe, one's spirit can milwence 
its emergence mito a higher life or bring on 
the MiAaneter of rebirth CT; A EAST Dianit—as ku 
burden-canving donkey of (the gods torbiel!) 








as of THe 

I fours the performance often dificult to 
follow, and curiously disqineting. Suddenly rt 
dawned on mr. J remem be red] Circus eXIrava- 
panzas with lines of chorus giris in dazgziing 
COECUITNES lancing to A soaring waltz while 
wheeling luithts turned & drab tent into a 
foirviancd Abwavs in another ring or another 
COPE r Were the i low ris, S@ETriiniel’ Moning 
ihe pageantry, as i they wanted to bring the 
whole illusion crashing down to reality 

In Tashicane, too, half a daven masked 
jesters mace fun of every 
bolic act in the drama No one among actors 


ive PLL be! Ce Wins site from their copeerily lis: 


Molin, CVECEY SVill- 


respect ful and often obscene parodies. nd 
vel the abbot of Dastigang watthed tolerani 
ly froma hich window, and the people laughed 


uproanously at the jesters’ disruptions 





Anulanesst ie a acl haine HI all StFRIIPe im 
poking fun al organived relicion, though mo 
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Courts in the front row measure thi 


march of women's fichts in Bhutan. Bart 
MpArAanVery Tew VOHS Les cl eee 
ox: tT A SUC, Pe LWoN iS Se 
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‘tudent= must board at one 
of the onuniry’s half a doven central schools 
ie Intian teacher instruct. in Bameieh 
i] Deonekha—the “speech of the ceotes.” 
Both are ethcial lenuaes. Young vak 
herder (facing page) from Bhulan'’s srw 
northern frontier pay never see the inaule 
f a school “Hotes” an fis vak-felt nad 


: 
vert ronwaler irom hi teck mune tc 


Yak caravans once threaded them way throweh this precipitous mare 
above), bringing wool and salt from Tibet's Chumbi Valley and returning 
with tes from India's warm plains to the south. Lingehi Deong, foreground, 
sheltered! the lofty resion's few settled mesidenta Otherwise ther were 

anky shepherds, whe took their herds of yaks down to warmer stopes when 
winter came The author's saddle yaks (right) top a ridge studded with prayer 
flags al 15,000 feet Bevond, clooked by November's snows, nse 272,3¢+foot 
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Kungphu, left, on the Chinese border, and o sister peak, Takaphu 


Nation Geapraphic, November 1976 
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High drama and low comedy ci 
Guring the [ashigane ees, a religiou 
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(Continued from pave 675) Father Mackes 
to the abbot himself, could give me a satisiac 
tory explanation. My own guess (anditis onk, 
that) is that the jesters were saving in effect, 
“After all, even the most serious rituals gre 
the inventions of men, not of pods.” 
Tashitang marked the enc of my west-to- 
east sampling of Hhutan. I had driven some 
500 mules to span a raven’s-flizht distance of 
only 1240) 





One major goal remained: the 
Tibetan border region 

hor vears journalists have been barre! 
from Bhutun's inhospitable nerthern helichts 
because of the very real fear of a shooting 
incident if someone should stray across—or 
even too mear—this senstttve frontier. “Our 
relations With (China have been very correct.” 
Minister of Foreign Affairs Tsering bad told me 
shorty atter I arrived. He mace it clear that 
Bhutan does her best to keep them thal way 

Fortunately, the border almost everywhere 
follows an easily definable course—the main 
ridgeline of the Himalayas—so there are few 
places where a mistake can be mare. “As long 








Yok herders feast.on the wonders of Tashigane, where 
have recently appeared. In the cloud-wreathed village of Ura (right), Indian merchant: 


a6 voUTe going uphill” a Bhutanese offpcial 
half seriously summed up, “you're in Bhutan. 
Hyou start downhill again, vou're in China.” 

Despite the “ne journalists” rule, Bhutan’: 
Young monarch lent me his helicopter for a 
wisil to Lingshi, an isolated hunting camp 


just inside the frontier from Tibet's Chumbi 


Valley, The comp lies at 13,500 feet, almost 
hterally an the sharow of soow-mantled 
L43a0-toot Takaphu ane its ster peak, 
Kunvphu, which rises some 900 feet higher 

lt wasn memoruble expenence, for in Bhu 
lan one rarely has snow peaks in view. Inter- 
yeniny ricees clouked in tropical green 
usualy screen them, or clouds wrap them in 
featureless grav blankets. But here, from the 
monet Sunrise (isi its first OFAN Te lov ChE 
the peaks until the last blue light of dusk, we 
were guarded by towering, sitvery sentinels 

As the temperature plummeted on our sec- 
ond might in the lithe camp, turning the 
brook that had gurgled happuly all that sunny 
afternoon into an wily stent cascade, we sat 
around a blazing pyramid of rhoclodendron 
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come to buy Bhutan’s chief export c nO p-— Poors This porter, who must be hel pe qa up 


with his 
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twies. Save for smoldering, smoky vak dung, 
no other fuel exists in this windswent, almost 
treeless region 

Rinzin Dorit, a handsome and personable 
aide to Bhutan'’s Queen Mother, had casually 
strolled into camp the dav before on a walk. 
Im tour of this thinly populated region. “I 
can go faster without a horse,” he insisted 
Now, contemplating the inevitable rice and 
eggs, be gazed moodily ito the Hames and 
wished alourl that there was a blue sheep to 
barbecue. That afternoon we had watched a 
flock of these beautiful animals, which—to 
their mistortune—often run only fifty vards 
or ss even when a hunter fires at them. 


No September, but Two Augusts 


Ringin Dorji continued his introspective 
musing. “In these mountains, he said, asi 
to no one in particular, “T teel like—what you 
call in Western movies*—cowboys. Dam 32,” 
he udded, as i in answer to a question 
“Thirty the way vou count” Then, for an 
hour, with my face flushed by the fire's glow 
und my back chilled by the bitter mountain 
nignt, | was heid fascinated by the intricacies 
of the Bhutanese calendar. 

“We count the nine months.a child spends 
in its mother’s womb,” Kinzin explained, 
“and everyone considers himself a year older 
on the same day, New Year's, which comes im 
your January or February.” Thue a child born 
in October will, no mere than five months 
later, be considered 2 vears. old 

Rinzin defended the idea of one birthday 
for all with « certain logic. “How could vou 
have a birthday in October if there ts no 
October?” Astrologers, be explained, review 


Yesterday s small world pays homage 
to Bhutan's seco! king, lisme Wanechuck, 
at his coronation mm 1924. Emissaries bring 
mits: elephant tusks, leopard ane tiger sicins. 
uns, gems, and rare fruits. Only hint of the 
cuiside world is a iacketed! Englishman 
Bhutin's isolated past, reflected in this 
muta in Tones Dhrong, holes fow clues bo 
the future: Now she must mingle with a 
larger soctety of nations, build tne portation 
ane communication tacihities, create a 
Viale econamy, anil Dring Soci Services 
For all of this, Bhutan 
needs Lime—anid intend (Oo take it 


to her people 


OS. 


each vear in advance; when they come to a 
particulariy unlucky comcidence of signs for 
a combination of day and date, they simply 
leave it out. A year may have two Augusts 
and no September, And periodically a few 
davs must be added to the 360-dav Bhutanese 
year so it doesn't get hopelessly out of phase 
with the seasons. 

Rinzin conceded that all of this might be a 
bit confusing to a newcomer 

Miraculously, Bhutan's fickle weather al- 
lowed the helicopter that had brought me to 
Lingshi to return on schécdule. | hurned back 
to Thimphu in time for the closing session of 
the National Assembly (pages 662-63) 

The canopied throne from which Bhutan’s 
20-year-old king usually presides stood 


empty. | spotted him in a shadowed corner, 
listening from a bench normally set aside for 
Visitors. He motioned me to join him. 

“They bave complete freedom of speech,” 
His Majesty explained. He mace it clear that 
the 150-member assembly makes no muibber- 





stamp approvals of legislative proposals, 
roval or otherwise. “Even the least educated 
among them are very shrewd.” the voung 
monarch saicl “Most issues are decicdect unan 
imousiy, by voice vote. But when a. con 
troversy develops, it 15 abwavs settled ha 
secret ballot.” He pointed toa draped alcove 
where members could cast ther yotes in 
comiortable anonymity 


Work May Make a Drearn Come True 





| saw the king once more before leaving 
Bhutan, We talked for an hour on the lawn 
of Dechhenchholing Palace, sitting im the 
pleasant wutumn sunlight on leopard-skin 
rogs and lunching on dried yak meat, leaf 
green (and delicicus) pancakelke bread, anc 
crisp red apples from the palaces own trees 

Both dress ancl manner expressed the king's 
simplicity. Jigme Singve Wanechuck rareh 
wears roval insignia, and his ideas for Bhu- 
the same quiet realism ane 
patience [ hac heard reflectect in the words 





tan's future revea 


of so many of Bhutan’s government officials 
“Perhaps we have moved too fast in some 
directions,” he “Srl! hydroelectric 
plants, for mstance, when there are so few 
who realy need electricity. Now we will ¢on- 
solidate. Slow, basic Improvements in agri- 
culture ancl animal husbandry will help our 
people just now far more than wll eranciose 
projects when there are no Bhutanese trained 
to tun them.” He reiterated what so mar, 
others hal told me: Self-suliciency must be 
the first priority of his small, isolated nation 
“We want to move forward,” His Majesty 
said as we shook hans, “but only when we 
are prepared. We have the time to go slowly, 
anid all of ws must move ahead together.” 
Todays Bhutan is no ones parachse, as 
Dawa Tsering had tnsisted. Hut, with hard 
Work and @ fur amownt of luck, ber realistic 
learners May vet tum their country into some 
thing to that—a Shaner-La where 
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Water bei hinobegry works happily iT fancdem 
with hallewerL trachtion O 





By BRYAN HODGSON 


Photographs by 
STEVE RAYMER 


SH 1H SATOh 9). CPAP if Sure 


SNAKING SOUTH over bleak tandra, 
the trans-Alaska pipeline crosses 
the Narth Slope on its S00-mile 
journey from Prudhoe Bay to the 
port of Valdez. The tigzag 
construction ix designed to allow 
the pipe to contract and expand 
safely as the temperature changes, 
and to eurvice unbroken should an 
earthquake strike. Challenged 
initially by encironmentaliata ane 
mony Alaskans, the line now faces 
mounting construction problem 
that could delay its scheduled 
opening next year. 


st 


fst 





=i 


TOS FIFTY-SLA BELOW anes land the nignt hes 
on the Arct iain. From the east a 


it builds solemi h across the sky, then 








still as crvsta 





bridge of lig 

spills its glory in cataracts of pale fire that ripple and 

flow in the silent wind of space. 1 have never seen the 
northern lights before, and I stand dreaming in the fro 
zen toad, forgétiul of the cold, 

The bir Renworth diesel mutters patiently behind 
LALIST 
Butch Rohweder grins as I climb aboard, and puts the 





me, spewing densé white vapor from its ex 


truck in gear. Abead, our convey's beacons flick vellow 
Waormings actoss the «now. On the horizon another 
man-made heht flares im the sky 

“That's a gas flare at Prudhoe Hay, the end of the 
line,” explains Butch. “Hope you enjoved the ride.’ 
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Eniov' is too mild a word, For three davs we have 





traveled the nation’s northernmost highway, the 360- 
mile gravel haul road that breaches Alaska’s wilderness 
north of the Yukon River. We have crossed the Arctic 
Circle, climbed icy palisades of the Brooks Range, and 
chased mirages down the shimmering valley of the 
Saravanirktok River to the shore of the Beaufort Sea 

4nd along the way I have had a rolling grandstand 
view as thousands of workers battle climate and the 
cuendar to complete the most costiv and most contro- 
Versial privately financed construction job in history 
the 7.7-billion-dollar trans-Alaska pipeline. 

Sometime mext vear—il nothing «ise goes wrong— 
the pipeline will start to carry 600,000 barrels of oil a 


day on an &00-mile journey across three mountnhin 
ranges. beneath some 350 rivers and streams, and 
across zones of intense earthquake activity. For more 


half the wavy, the danger of melting the perma- 





frost has forced building of the pipe aboveground 

At the huwe new terminal in Valdez, the oil will be 
transferred to United States-built tankers for delivery 
to refineries in Washington and California, where it will 
“back out’ some of the 925.000 essen of foreign crude 








oil now being imported dai lv to the West Coast 

Right vears of political an 4 leval battles will finall, 
be ended, and the 9.6-billion we reservoir of Prud 
hoe Bay—the larcest feld vet discovered Im (North 


America—will begin to slake the U nited States: tremen 
qaoaus thirst for oil 


Pipelining s no picnic, but at least it's warm for 
welders working on gathering Ones that feed Pump 
Station | at Prudhoe Bay. Their steel-walled “pirsh 
hack” ane electne heaters shield them trom sub-zeru 

id that could also Aaw the welds. Neurh 4,,{ A) wre lit 
Lr irerularnities were discovered on Lhe pipeline ised 
Repairs already have helped rocket the cost from 1.5 


hillion dollars to-a stagerering 7.7 bolhon 


a a 











ended, By late 1977, if production reaches 
E the planned level of 1.2 million barrels a 
day, conservationists and economists may 
have the bitter satisfaction of seeing their 
predictions fulfilled. West Coast refineries will 
not be able to handle the added] How. Some 
$00,000 barrels a day may go to Japan in ex- 
change for foreign oil delivered to East Coast 
ports—which would require both Presidential 
and Congressional approval—or else be 
shipped at great expense to the Gulf Coast 
through the Panama Canal. Meanwhile, in- 
dustry and Government alike ponder acdi- 
tional pipelines to deliver the crude oil to 
‘Texas, or to the northern border states that 
micht have been better served by the trans- 
Canada route so firmly rejected in 1973. 

As | traveled nerth, | heard undercurrents 
of another controversy that would erupt in 
the months ahead—allegations that the build- 
ers’ haste to complete the pipeline project hac 
resulted in extensive violations of strict en- 
vironmental and technical regulations. 

But a sense of sheer adventure cleanses 
such dreary matters from my mind on a 
bright and frozen February day as our Bell 
JetRanger helicopter swoops low across the 
new 28-million+tollar Yukon River bridge 
(pages 698-9), and we land near the waiting 
truck convoy ina blizzard of our own making. 

A security truck races up, its blue emer- 
gency light spitting alarm, and a burly guard. 
captain demands our “visas.” They are in or- 
der. GEOGRAPHIC photographer Steve Ray- 
mer and I have joined a veteran crew of 
drivers for Weaver Bros., Inc, hauling a pair 
of giant 158-foot bridge sections from Valdez 
to Prudhoe Bay. The 20-foot-wide loads 
must wait until scout cars clear traffic for 
miles ahead: We travel slowly, with many 
stops, and there is time to enjoy the drama 
and mystery of the land. Someday this 250- 
million-dollar highway may be opened to 
public travel as a state parkway. But now it 
if guarded against outsiders—including un- 
chaperoned journalists—and we savor our 
special privilege 


[o CONTROVERSLES will not soon be 


Traffic is heavy, and there is much irrever- 
ent citizens’ band rucio chatter from [ceworm, 
Dudley Do-Right, Dirty Diesel, Mudflap, Te- 
pee Creeper, and other jovial teamsters whose 
good humor is enhanced by earnings of as 
much as $80,000) a vear. 

At night we learn the folkways of the con- 
struction camps, those strange and transient 
colomes called Five Mile, Old Man, Happy 
Valley, and Atimun, where pretty secretaries 
operate batteries of telex and Aerox ma- 
chines in the wilderness and plump execu- 
tives live side by side with 31,600-a-week 
skilled craftsmen and 31,000-a-week laborers. 

“T came up here from Washington State 
just to cet that bic paycheck,” Butch Koh- 
weder confesses one evening as the truck 
labors up the 10 percent grade of Atigun Pass. 
“But hell, this is great country. Darned if I'm 
not tempted to stay. Sure, it gets a little 
rough at 60 below, Your brakes can freeze to 
the drums, or vou can pop a drive shaft like a 
candy cane if you're not kind of tender with 
the pears. Make a wrong move on a hill, and 
suddenly you're drivin’ an 18-wheel tobogean, 
That's how come some guvs call this road the 
Kamikaze Trail. But it's the best truckin’ in 
the world, if you know what you're dom’.” 

Butch would be a frontiersman in any age. 
In contrast, I recall the terse comment of a 
hefty pipeliner, digging into his third con- 
secutive sirloin steak at Five Mile Camp: 

“You can talk all vou want about the last 
frontier, To me, it’s just plain Fat City,” 


in so cynicul a metaphor. But booms are 

not conducted in the best of taste, and 
manners have suffered somewhat since | 973, 
when thousands of new residents and tran- 
sient workers began swarming north in.search 
of fabulous pipeline paychecks. 

“HAPPINESS I8..10,000 Okies going. 
south with a Texan under each arm,” pro- 
claims a bumper sticker popular on Fairbanks 
streets—a suriy codicil to the state's official 
motto, “North to the Future,” which once 
adorned Alaskan license plates. 


AM STARTLED to hear Alaska described 


Light at the end of the earth, a gas flare Mluminates forbidding Pruchor Hay To help 
the 4,500 workers at Prudhoe ficht stress and boredom, self-contained camps function 
like space stations of the future, offering daily movies, college extension courses, videotape 


television, saunas, and food fit for a king. 


But the “poinrty-toes"—so-called for the 
cowboy boots they wear—will not be leaving 
so0n. Rach day a new contingent arrives 
aboard the Alaska Airlines Pipeline Express, 
cirect from Houston. and Dallas. These are 
the oil industry's soldiers of fortune, the pro- 
lessional drillers, welders, and pipeline layers 
who follow the oil action from the North Sea 
to the Persian Crult, from Africa to the rain 
forests of Brazil. Today the action ts in Alas- 
ka, and Prudhoe Bay and the pipeline are 
only the beginning 

Experts speculate that a fitth of the nation's 
undiscovered recoverable oil may lic on Alas- 
ka's continental shell (map, pages 702-705) 
The U.S: Department of the Interior has al- 
ready sold 409,057 acres of leases in the Gulf 
of Alaska, and is considering |.f million acres 
in the Bering Sea for lease next vear. Beau- 
lort Sea leases are planned for 1978 

On “Pet 4°—the 23-million-acre U.S. Na- 
val Petroleum Reserve west of Prudhoe Bay 
—five 12,000-foet wells are being drilled by 
the Navy, with predictions of at least five 
billion barrels of recoverable ol, plus vast 





Taking his life in his hands, a welder offers 
amorsel ty aertezly bear. No pipeliners have 


been senously injured by wild animals, 
Lhough several men were bitten by wolves 
seeking handouts. Transplanted to outlying 
wilderness, some brown bears quickly re 
turmed—compelling officials to shoot them 
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quantities of natural gas. Dovon, Ltd., a na- 
tive corporation, has commissioned explora- 
tory drilling in the VYukon-Kandik Basin, 
estimated by state geologists to contam 1.7 
billion barrels of of] and 11,4 trillion cubic 
feet of natural gas. 

And now. as oil companies prepare for off- 
shore cilling, many Alaskans fear that boom- 
time sprawl will engulf vulnerable coastal 
communities like VYakutat, Cordova, and Ko- 
diak, Fishermen in Homer, on the Renal 
Peninsula, have persuaded the state legisla- 
lure to negotiate repurchase of leases in Ka- 
chemuk Bay, one of the richest marine spawn- 
ing grounds in the world 

“We've spent a lot of tme worrving about 
bears and bald tagles,” said a thoughtlul Fair- 
banksan. “We should take a look at what's 
happened to our Alaskan wuy of life. We've 
had enougn get-rich-quick. We need to plan 
for get-rich-slow—otherwise the money wall 
all go south with the oil, and we'll be left with 
anme new host towns for tourists in 2076." 


HERE ARE NO GHOSTS—and very 

few warm bodies—on Fairbanks streets 

at minus 30° F. The garish neon lights on 
Second Avenue—the notorious “Two Street” 
reflect from ice turned black by a@ winter's 
dirt A tavern door crashes open, emuithiing 
two disheveled men who grapple each other 
for SL ppart. Inside, electromc cowbovs baw! 
unlikely sentiments, competing with the 
wheedling of women and the incoherent bra- 
vaco ef <ix pipeliners who aré—like children 
with toy guns—demonstrating fast draw 
with heavy, brass-hilted pocketknives 

A block away, a guarded door with a bing- 
bong bell opens on a pleasant room with shag 
carpet and mirrored walls. There is a tidy bar, 
a giant bow! of hard cancdy, and a group of 
quiet men around a dice table. One of them 
has 75 black chips. The hundred-dollar ones. 
He bets impassively, loses and wins, while I 
husband my shameful pittance for half an 
hour. Back to the $50-a-night motel room 
then, to find twa communications: a $22 
laundry bill for three shirts, two pairs of jeans, 
und some underwear—and a card slipped 
under the door that promises “Gorgeous Girls 
— Licensed and Bonded—No Dogs, No Diods, 
So Rip-offs—VYour Friend in Fairbanks.” 

By cavight the boom books different. Two 
Street boasts the best bookstore and the best 
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barbershop in town. Ane tt boasts Dr, Mim 
Dixon, a 27-year-old anthropologist whe is 
information officer for the Fairbanks North 
Star Borough Pipeline Impact Information 
Center. For almost two years, in a series of 
painstaking reports, she has provider Fair- 
banks citizens with useful information for 
dealing with the enormous change. 

“Everyone knew the pipeline was coming, 
but nobody was ready for it,” she says: 

Almost all statistics are dramatic in Alas- 
ka's premier boomtown, where the pipeline 
company pours out F800,000 a day in wages 
ancl purchases, and population has soared 
from 45,000 to 65,000 since 1973. 

Estimates put the city’s cost of living 12 
percent above that of Anchorage—which in 
turn is some 40 percent higher than the urban 
average in the Lower Forty-Eieht. In 1976 a 
Fairbanks family of four spent an average of 
$1,500 a month on basic needs Rents ranged 
as huth as 5750 for two-bedroom apartments. 
Senior citizens have been hardest hit, unable 
to compete for housing and services, a survey 
shows that two-thirds of them live on less 
than S700 a month—defined as low-income 
status in Fairbanks. Many could not afford to 
remain in Alaska but for the state's longevity 
bonus of $125 a month te those 65-vear-olds 
with 25 years’ residence: 

City workers were given a 50 percent pay 
increase in 1974, plus 15 percent in 1975, to 
stem the enormous. turnover as workers 
signed up for pipeline jobs. 

Paradoxically, unemployment claims are 
up more than 100 percent as well At the 
Teamsters Union hiring hall, 1 find out the 
reason whiy. 

The construction season has barely iwegun 
in mid-February, and the hall is packed solid 
with members who have not worked since 
the big winter layoffs of November and 
December. Many who might have gone south 
for the winter have remained in Fairbanks to 
qualify for a state-residency card. This veur, 
few jobs will go to “Outsiders.” 

“T'll drive anything thev've got,” say 
Wayne Arnold, of Eureka, California. “I've 
worked up bere on and off since 1951, and I 
want to retire out oof this local, With 20,000 
hours a thin can retire al 45—and continue 
to get full medical, dental, and tegal care for 
his whole family to boot. That's as good as 
another pavcheck right there.” 


The Pipeline: Alaska's Troubled Colossus 


HE TRAMSTERS have grown to 23,000 
§ members in Alaska since pipeline construc- 

tion began: Employers kick in a5 much as 
$3 an hour per worker for benefits and a pen- 
sion fund that has topped a hundred million 
dollars—one of the state's: largest sources of 
private capital. 

Many members will never carn a pension, 
but pay S17 monthly dues to stay eligthie for 
jobs, plus up to $35. a week in special assess- 
ments on their huge pipeline paychecks, 

“Tm not out to make 4 million,” savs Craig 
Paradise, of East Hartford, Connecticut. “I'm 
saving for a house back home. One more 
season and | may have it made.” 

In the plush new offices of Alaska Interna- 
tional Industries, 40-vear-old Neil Bergt sits 
gazing cheerfully out the window at one of 
the seven shiny Lockheed Hercules trans- 
ports that almost flew the company into 
bankruptcy before they made him a-success. 

Like many Alaskan businessmen, Neil oot 
caurht in the false boom of 1969, investing 
in equipment only to find the pipeline delayed. 
He found clients for his “Heres” as far away 
as (Iman, Botswana, and Zambia until the 
massive pipeline airlifts of 1974 and 1975. 

Neil is Alaska-born, and wae earning $1,900 
a month running two milk delivery routes. 

“| stopped at the airport one morning and 
it occurred to. me that the airline pilots really 
had it made,” he said. “So 1 went out and 
bought a plane, hired an instructor, ancl in 
six months | had my license, my instrument 
rating, and a job with Interior Ainways.” 

After 13,000 hours as a ine pilot, he took 
over the company and changed it to Alaska 
International Air, Inc. Now he hears a con- 
plomerate thal includes the Weaver Brothers 
trucking firm, and a new company, Alaska 
International Construction. 

Across town, at the University of Alaska 
Museum, Mim Dixon's husband, RE. James 
Dixon, Jr., studies a boom of a much earlier 
time—the migration of Asian hunters from 
Siberia before the Bering land bridge was 
Hooded for the last Gime 14,000 vears ago, 

In 1974 Dixon made an important discov- 
ev—a 10,500-vear-old site known as the 
Gallagher Flint Station in the Brooks Range 
neor the Sagavanirktok River, The find was 
part of an extensive archeological study of 
the pipeline route, required by law before 
construction could begin. 
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Now he i¢ conducting a sophisticated 
$240,000 study of the drowned Land bridge 
itself, financed by the U.S. Bureau of Land 
Manarement 

Dixon's co-workers are Dr. Rissell D 
Cruthrie, of the university's Institute of Arctic 
Biology.” and Samuel Stoker and Dr. G. BD 
Sharma, of the Institute of Marine Science 
They assembled all available research on 
Plesstocene landforms, weather, and wildlife 
populations in Siberia and Alaska. Projecting 





Just another pipeliner. 20-year-old Karen 
Wike facing page) helps position polvure- 
thane insulation (above). Women earn the 


SHINE WAEES 05 Mel—in prerage $1,700 o 
week—and hold 10 percent of the jobs 
While the majority work in CHS, Mua 
Hire truck drivers, crane operators, ane ctrill- 
ers. Hassies from male co-workers generals 
end after women show they can do the joh 
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the data on the now-flooded land, they have 
plotted wreas most likely to have attracted 
human activity. This year they will finish an 
ocean-bottom survey from aboard the wni- 
versity’s research vessel, Acona, 

“The odds against discovering human hah- 
itation are astronomical,” savs Dixon, “the 
greatest long shot in prehistory, vou might 
saV. But we have learned something about 
early hunting patterns. Who knows. ..." 

His eves reflect a dawning of that very old 
day when the ancestors of Alaska’s Aleuts, 
Eskimos, and Indians first possessed the land. 


NEW DAY for Alaska’s natives dawned 
1 on March 13, 1968, when Atlantic Rich- 

field announced ciscovery of rich oil de- 
pasits come 10,000 feet beneath the tundra at 
Prudhoe Hay.? A wear later a similar an- 
nouncement was made by British Petroleum, 
which owned lenses that proved to contain 
some 3.3 percent of Pructhoe's oi] ancl about 27 
percent of an estimated 24 trillion cubic feet 
of natural gas 

Ownership of public lands was already fro- 
zen in pelitical debate of native claims. Until 
the claims were settled, a pipeline could not 
be built. Oi companies fervently lobbied on 
behalt of the Alaska Native Claims Settle- 
ment Act of 1971, which created 14 native 
corporations, provited them with a billion 
dollars in revenues, and allowed four vears 
for selection of 40 million acres.t 

Meanwhile, the oil companies formed the 
Alveska Pipeline Service Company to build 
amd operate the line. Some 800 miles of 48- 
inch pape was bought for 100 million collars 
from Japanese mills. 

For almost four vears the pipe remained 
stacked in huge geometric piles at Valdez, 
Fairbanks, and Prudhoe Bay while environ- 
mentalists wated a series of legal battles 
against the pipeline. Not until November 
1973, at the height of the Arab ail em- 
bargo, did Congress authorize construction 
But environmentalists bacl won an impor- 
tant battle by forcing the Department of the 
Interior to (Continued on page 700) 
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Anatomy of the 


Radiator The 48-inch Japanese-made 
pipe is anchored at inks rvals 
of 800 to |,800 feet. Between 
these points, Teflon- coated 
‘shood Allow the pipe to 
slice on support beams to 
Allow for quakes and thermal 
PRRAnsion and fontractian 
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Gate valvesinstalled at 62 
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Stable permafrost permits 
conventional pipe burial for 
aoout 350 mites at. depths from 
three to twelve feet, Twin 
nibborns of zine wire are jald 
with all buried pipe to prevent 
electrochemical corrosion, 
polyethylene coating on pipes 


Fiberglass sheathing as well as 
polyurethane panels at each 
support insulate the pipe to keep 
oil hot enough te be purnpable 
through winter shutdowns 















“snoopy travels on rollers 
inside the empty pipe. allowing 
its operator to make internal 
















gting a long as 2! Gaye ““s. wald re Mite and inspections. a | ; pie =f 
lasting 5 ¥ tues siamin spud ah Sections of pipe are buried further resists pipe deterioration, 
Ps = ry f £ a. : aid i F ; : 5 i 
vented behind the dmaecl- where above a mune they f 
| would block caribou yf 
powered, qyrescope-atabilited iat tna wk ade Tek eae / 
| vehicle, Once ail begins to flow, il ath venta f 
Active ground layer above the A Seroor-equipped device will be a rf tae Ci rabclicss aA f 
: : a ; SLs beryl 2 TI to F 
permafrost alternately sous requiarly pumped through the bes i teil Sea f 
and freeres. Wherever possible pipe to chock for Maws chat ie ih ee =H # 
along the pipeline route, vegetation PRP Resp Se Qreurns traaen 
is left intact, or replanted f 
| Fi 





= ar cn shart . — 
-_ ri] if , fae fon FY 


i eT Se 








* Sd ie sre 
sg Permanently frozen ground shy) eal Shes 

| beneath the earth's surface, ae Vicwge te .. 
| posed pipaling «40g. eta Sn 















i> designers’ most critical an wee ee eh, 
mal Crates most €1 PT ae 
pt Chalengeinsteble permafrost, | . al} ar Cs 

made tp of sand. gravel, and other 7 ei ae 
aggregates, stability of buried ; “+ fe a) Pipeline that crosses under 
°°)” pipe is easily maintained ‘ Lie 4 _ Streams and rivers is jacketed 


' .», But in unstable, ice-pocked 0 OS® with afive-inch layer of 
* ‘ground, oil's heat couldthaw the 9 | ) concrete, or weighted with 

*" permafrost. causing the pipe te | 4,'* nine-ton concrete paddies. To 
» jeettle and rupture. Blue arrows Sr further prevent floating, the 
® © labove loft! show frost heaving, Ss pipe is buried a minimum of 
‘p astren~producing, upward he five Toot below strecmbeds, 



















4 


, ‘y _ ground mowement caused by ——- well under the scour depth 
ya *” freeging of subsurface water. 7 \ farrow!, the level safe from 
ie J - 4 maaimun floodwaters. Some 






; “ a > 2 > el ail \% a af the line's B00 stream - = i an Sa ies ate es = ehee 
Pe ee age / however, utilize abeveground  pessceehie PR Re er 
7 “ . e A74 ‘ techniques. On 12 eresuings. - 
= SS = a — 9 * as mehidlag the 2. 400-foot- 
™ — long span over the Yukon 
River, the pipeline 
supported an Oriciqes 





FAINTING BY SICHAHD SCHLEGUHT HUG 





~ Tou can run this road and no 


] f a a} : 
rab cut of it, or wou can rom thr roms 








(Continued from page 692) prepare a vastly 
expanded environmeéental-impact statement 
Knowledge gained in the study was reflected 
in some two hundred technical aod environ- 
mental stipulanons inthe right-of-way agree 
ments signed by the ol companies; the State 
of Alaska, and the Interior Department 

Cine such “stip Sums up the agreements 
intent. “Lt any standard contains « provision 

which 1s Inconsistent with a provision In An 
an standard,” the stipulation warns, “the 
apply,” 

The oll companies had already ciscovered 
that the original Olan for a 15-billion-cdollor 
pipthine was, literally, a pipe dream. 

“We found we fad a lot to learn,” savs 
Peter DeMay, Alveska vice president in 

charge of construction 

"Thes didn't have a single foot of pipeline 
designed when | came here in 1972. By 1974 


had a complete mile-by-mile blueprint.” 





more stringent <hal 


The rigged terrain required the must so 
phisticated pipeline ever cesigned (diagram, 
pages 64-6). Por 425 of tts S00 miles, the pipn 
must travel on a “high-rise ditch” mude of 
(3,000 |8-inchshameter vertical supports 
Plane in permutrost so dehcote that a ome 
degree temperature increase can turn tt to 
sime. Friction generated by DUM Pn pres 
sure of Up to [, tab PMOL per square inch 
neeps Lhe atl at about 145° F., and the pipe 
ielf must endure incredible stress from air 
temperatures ranging from 9O° F. to minus 
a F. Hear } insulation [s required io keep 
the oil at a pumpable temperature for as long 
a5 21 days in case of a winter stoppare 

some 30 violent earthquakes have struck 
within SO mules of the pipeline route since 
1898, and the (Continued on page 705) 


Flattened by natural forces, sections af 
pipeline (right, above) floaterd te the surface 
of the Sapavanirkiok Kiver only months 
iter bein burr beneath the riverbed 
Stile offcmls, who invited photegranhe: 
Steve Raymer to insoect the damare, linker! 
the mishap. to ice formation between the 
Np and a concrete jacket: the jacket broke 
nner tbe intense pressure of the expanding 
ioe. Replacement sections, which will be 
buried in the water-filled ditch spanning the 
temporarily dammed tiver tight), will be 
Jackeniess to avoid the problem, tut will tre 
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Alaska: a vault of Ww 
potential energy | 


B skin: THE TURN of the century, 


areas 





Eskimos unknowingly hinted at the 

Immense energy stored) beneath 
Alaska To Russian anol American 
whalers they described mysterious black 
lakes that burned. 

The discovery of North America’s 
largest oil field] at Prodhoe Bay in 1968 
dramatically confirmed the 49th State's 
energy stores. Yel the 200-square-mile 
field, with estimated reserves of 9.6 
bilhon, barrels, would not satisfy our 
mation’s oil appetite for even two years. 

Noone really knows the extent of 
Alaska’s total enetiy resources. 


us Nival Petroiewn Reserve Na. # (Pet 4 Pe 
ectimateds billion barrela recoeprable. will cone , 
under Piper khent af the foteriar contra next year: || 
The (ES. Genlogical Survey estimates that Pet 4 may 
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slipulations re- 

quire that tt be designed to withstand shocks 

ranging to 33 on the Richter scale, More than 

1 automatic or remotely operated vialyes 

will Limit otf spills to an average of 15,000 

barrels if a break occurs. At Valdex terminal 
tun | 


Sitar: LURKS are cesiened to support snow- 


fall as cleep as 14 feet, and tankers will moor 


mn aharbor protected against tsunami (quake- 
cenerited waves) such as the one that che- 
Stroved Vices tn the 14 @arthquake 

The terminal inchucles a wuter-trentment 
plant that will purify oily ballast water irom 
LI COTLeE tankers LO COnMCE NIALL cl it oi 
parts per milbon, [he entire line will be mon- 
itored anc remotely controlled by microwave 


sienals from Valdes tind by satellite 


ROM ‘THE BEGINNING, pressure was 


enormous. ven before the formal acre 





ments were signed, hundreds of men sande 
machines hac swarmed across the frozen 
Yukon Kiver to build a bemporary highways 
of ice and snow that would carry heavy con 
Sn Ln EQUIpMmEnt northward Cyverhend, 
a militan-sivie airlift delivered) mone than 
O00) portable dwellne units plus thousands 
of tons of food, fuel, and supplies for the con 
struction crews. By late April 1974, sever 
task fortes hod berun biking the vital al- 
weather howl road. The entire job took onl 
five months. Now trucks could hau) the thou 
sams of loads of SO-loot pipe sections, whicl 
had Geen “couble-jointed” in autem@tied 
welding shops in Valdez and Forrbanks from 
Hiepoot Iactory henetihs—a te que that 
Helwedd the amount of cithicull field welbrline 
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was built to protect the land during actual 
Installation of Live pip 

[n thie meantime. stpli are RECHT Uri 
troments orranired tewm Ol C3 Tes «6 Lb 
monitor construction. Alveska assembled a 
cOmmMex TATand of administration: tive 
JOINT-VCRILEC COMPANnICS tO SVE 2S CXeCculLIONn 
contractors on the DIP-EIINe S SIX SPCcoons, tie 
Pluar corporation to build 12 pump sta 
tons and the huee Valder terminal; 200 sub 
contractors raninne from caterers to A-faAi 
testers; ancl in command of the pimeline, re 


sponsible bor preckuction and quabty contra 


the rier! Hecht Corporation 4 VESRGH Kt ea 





Sweet «mile af success blaseims m the 
Leamstiers’ ever-crowded Foirbanks hiring 
hall (abeve), More than 23,000 members 
give political clout ta Alaska union chie 
lesa 1. Curr (lacing pare), standing besrle 
i model of his wealthy union's new Anche 
we recreation complex. Sign of the times, a 
bumper sticker (below) says what mans 


residents of Fairbanks feel 
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control of engineering anc budget, and estab- 
hehe tts own quality-assurance plan. A con- 
tract was siened with 15 international unions 
und 24 locals, granting them full control of 
pipeline hirmeg in return for a three-year 
no-strike aereement. 


Pa MUDSUMMER of 1975 the enormous 
oraject was in full swing, with 20,000 
men and women working |? hours a day, 

seven days a Week, racing to complete 50) per- 

cent of t! 

“Tt was sort of hke landing in Normandy,” 

Alvezcka’s chairman, Edward L. Patton, caid 

in Tune L976, in Le=himions before the Howse 

Subcommittee on Energy and Power 

Lhe strain beran to toke t= toll Violence 
erupted between rival unions: Massive thefts 
and abuses of equipment were reported 

Equipment shortages and breakdowns de 

laved the work. Hiring and overtime abuses 





1 pipeline by year's end 





hecame widespread 

And in the critically important welding of 
fipe sections, on which the inteenty of the 
line depends, 40 percent af the welds required 
repair or replacement 

In July 1975, auclitors from the U.S. Gen- 
eral Accounting (Mfice reported that failures 
In the quanty-control svstem hac resulted tn 
burial of pipe known to be defective 

In September a disgruntled emplovee re- 
vealed falsiication of A rays of pipe welds on 
one section of the pipeline south of the Yukon 
River, and a confidential Alweska report ac- 
Enowledeed intimidation of qualtty-rontrol 
Inspectors by production managers, State and 
federal officials reported chronic violations of 
stinulutians covering protection of waterwivs 
and Ashertes. 

Looking to future pipelines, Allan Car- 
son, supervisor of pipeline surveiiiance for 
the Alaska Department af Fish and Game, 


Open-pipe surgery vill replace dented and 
Camere sections atop lawnlike tunira-near 
Happy Valley Camp: Heat exiuanéion on an 
unanchored, mile-long. stretch caused the 
pipe to creep forward several inches until its 
steel “shoes” slipped off horizontal supports 
letting the pipe crash ante the beams. Can- 
struction trdfic flows on both the gravel 
haul saad (hackermind) and the work pari 
besache the papel 
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in 1975 disclosed that 3,955 wert 
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ible; the most serious findings included 154 
fnisined A rays, 298 missing 


leqme 1.000 cubtous welds buned 
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oud cost 55 milion dollars and delay com 
Preto ol Lhe f per Lie iS nuch as a Vea©r 
Lonvress beran an mmmediate investizn 
bon. And serious on. the 
validity of the aucht itself the account- 
Ing firm of Arthur Andersen & Co., hired bs 
terior Department to reporton Alveska 


found that it was 
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Helenmine trom Aiveska’s records if all 1975 
all detects 


le A. TaN 


welds hacl been accounted for, ti 
nad been reported, or Wall duplhi 
hac been identified 

Che Andersen report stirred an alrearh 
boiling controversy. On Julv 6, President 

‘ disoatched a fact-finding commission 
to Alaska. The prospect of delay mace nun 
bers flicker ike northern hichts on the ele 
tronic calculators of investors, oi] executives 
andl government ofirials alike 

Vlore theeari = 5 Percent cd the reine line 
hnanced by beans, and interest costs 
milton dollars a vear—more than $1,750,000 
i dav. Industry exper 
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Cost—4o a single i delay in production 
POS RONEN of &2.600,.000 in e«arn- 
Abveska and the oil firms: and almost 
B much in novelties Aric) taxe= for the state 
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impatience of a man who suffers fools badly, 
“Vanilla” is his metaphor for ignorance; 36 
years in the pipeline business, from welders 
helper to project manager, taught him that 
ignorance is the kiss of death for profits. 

His credentials deserve respect. He man: 
aged the dowble-jointing operation on the 
main pipeline, completing 42,000 welds with 
only eight weld X ravs unaccounted for. At 
Prudhoe Bay his crews are welding 126 miles 
of gathering lines, which deliver owl from the 
wells to the main pipeline and return natural 
gas to a plant that pumps it back into the 
earth to await constriction of a natural-gas 
pipeline. Their rate of repair is 4 percent— 
and the job is on budget and on schedule 

*No mvstery about it,” save Mehail, “We're 
using the same welders as anyone else 
They're all out of the Pipeliners Local Union 
798 down in Tulsa. The difference is the way 
we operate. We go to Tulsa ourselves ancl test 
each man before we'll send him out. ©)n the 
job we treat him- right We get rd of all the 
‘outs’ —the excuses. That way, when he stands 
up to the pipe, he's got only one thing to worry 
about,-and that’s to do the best job he can. His 
pride’s on the line. He knows we respect him 
—and he knows he'll get ron off if be doesn’ 


High-stakes gamblers in the oul ume: 
Some $00 men and women follow the 
ation (helt) in the ballroom. of an 
Anchorare hotel os the U.S. accepts 
bids totalme 5718 milion dollars on 
cirilling leases in the Coulf of Alaska. The 
Apnl zale went forward despite efforts 
by the state, and some ctimens right), 
to require further environmental- 
ompact tests in the stormy full"s walers 

While state coffers didn’t gain from 
the culf leases, they netted more than 
900 million dollars from those at Prue. 
hoe Bay. Once that feld hits full pro- 
duction, rovalties and taxes will earn 
Aluska a billion dollars a vear—more 
than the state's present annual budget. 






do the job, But we do the running, [f anyone 
else bothers that man, [ll raise more hell than 
YOU Cin SaV grace over” 

Howard Rush kes that just fine 

“We'll make money for anyone who treats 
us night Otherwise—watch out,” savs the 
nild-mannered man from North ulch, 
Texas. Howard is a top “bead hand” who has 
plied his trade all across the Lower Forty- 
Fight, plus Brazil, Nigeria, the Persian (rull, 
and the stormy North Sea off Scotland. He 
finds the North Slope more comfortable 

“Tl tell vou, welding on a barge im fity 
foot waves gets a little tricky, he says 
Even on dry land it never gets easy. First 
the pipe must be heated to 250° F. to lessen 
the heat shock of the 6,500° F. welding arc 
Then two beac hands make the critical first 
Weld—a flawless seam in the bottom of the 
V formed by the beveled pipe emis. Next 
comes the “hot pass,” which must be done 
within ten minutes, before the pipe cools he- 
low 200° F. A second crew, called the firing 
line, follows with the “filler passes”—trom 
three to seven welds, depending on pipe 
thickness—which fill up the V, and. then 
finishes of with o final weld called the “cap.” 

“Each man sins off on his welds,” Howard 
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to blast along the Delle Atrer floodplain in winter, 
when red-topped charges cant cause siltation of 
spanning grounds downstream Elverwhere, work was 
halted during Dall sheep lambing, and a pump station 
wes mored fo sace peregrine faicon nests. Such efforts 
win praiwe. Bul probleme shill abound, from chron 
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[800 feet of improperly buried pipe floated to 
the surface, its concrete jacket crombled by 
intense ice pressure. Such problems have in 
turn delaved the critical hydrostatic testing of 
the pipe—filling miles-long sections with wa- 
ter at more than 1,400 pounds per square tnch 
for 24 hours: Winter prohibits such testing 

Alveska officials also announced the 
would ask waivers of welding stipulations on 
questionable joints buned beneath nvers and 
foodplains—a prospect that brings 
Pipeline Coordinator Chuck Charnpion to a 
rapid boil 


State 


“T think both «ides have overreacted on this 


welding business,” he fumes. “As far as the 
state's concerné|, there are exactly 145 welds 
that need repair, and 82 more with missing or 
duplicated X rays that need verification 
regardless of their location. When these are 
taken care of, we'll have the safest pipeline 
ever bull 
By 1950, welders will be coning with the 
even tougher job of building a pipeline for 
Prudhoe Bay's natural gas. Three routes have 
been proposed. One would travel across the 
Arctic National Wildlife Range along the 
shore of the Beaufort Sea, and then through 
Lanuda's Mackenzie River Vallev to Alberta 
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at bevond reach of quake-causerd waves, which wiped out much of old Valderin 1964 15 

















and the United States—the route once pro- 
peice) as an alternative to the Al KEL Olt line 
A second roube would follow the present oi! 
line to a pont near Valdez, requiring a huge 
Ps UQUetaction plant in Alaska and aw reas 
hcation plant in California, plus a mew fleet of 
tankers to carry the 
third proposal would pipe gens to De 
tion south of Fairbanks ane 


Alaska Highway toward Alberta 
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* A 1,500-mile pipeline that curry 
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* A 1,00X-mile pipeline from Long Beach 
California, to Midland, Texas, which would 
use an existing natural-cas pipeline; this line 
would be operated by Standard Chl of Ohio, 
which will be 54 percent owned by Britisn 
Petroleum production from Sohio's 
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Announcing... 
Exciting new books for children 





Four for now... 


four beautiful books that will delight every 4-through-6-year-old on your 
gift list. And we don't say that just because we believe inthese books—but because 
we have surveyed young readers al| across the country. Before the titles were even 
selected, we went Into elementary and preschool classrooms and asked the chil- 
dren to tell us what books they would like us to publish just for them. 

This year the subjects they asked for most were camping, dolphins, animal 
homes, and deserts. And from these great kid-tested ideas grew this new set of 
Hooks for Young Explorers. 

Just wait until you see them! Each hardbound 844" x 1744" volume is filled with 
big. full-color photographs. The text is expertly written and edited especially for 
heginning readers and little listeners. And it's printed on deluxe, heavy paper that 
will hold up through tots of enthusiastic handling. 

And that's a very important feature, Because children read these books again 
and again take them to school... use them for class reports. ..and share them 
with their family and friends. 

National Geographic is proud to have created them for your , 
children. ..and pleased to: announce their publication to you. © 


...and one to grow on! 


AS a special bonus, we include a colorful, 24-page 
parents supplement entitled More About... . This useful 
booklet Gantains additional information on each book's 
subject; more photographs and illustrations: and a bib- 
liography. It provides answers to lots of questions the 
books will spark, And it will also become a useful tool 
for the children, as they arow and increase their 
reading skills. (Continued on page 720) ——~__ 











Return this self-mailina 
order form today 


BOOKS FOR YOUNG EXPLORERS 
Available only as a four-book set, and only 
irom National Geographic. 


Yes, please send me set(s) of the 
new Booxs for Young Explorers 

Wonders of the Desert World... Camping 
Adventure...The Playful Dolphins... 
and Animals that Build their Homes. 

Bill me just 36.95" (plus postage and 
handling) for gach set. If not completely 
salistied, | may return the setis) without 
payment 
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NATIONAL GEOGRAPHIC SOCIETY 


Post Office Box 1640 
Washington, D.C. 20013 
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The Playtul Dolphins. Have you 
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“We're spending 
too much 
on highways.” 
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We spend nearly 38 billion yearly on 
highway construchon. “Too much,” 
say some. “Notenough, say others 
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SyStem 


There are no 
simple solutions. 
Only 
intelligent choices. 
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Wonder mural road 


“We're not spending 
enough on our 
rural roads.” 

















Here’s a wonderful way 
to say “Merry Christmas!” 
all year long. 
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How could we top the 
original SX-70 Land cam- 
era? It does things no 
other camera can do: 

You focus from infinity 
to 10.4", closer than almost 
any other camera without 
a special lens. 

You look through the 


viewfinder and see right 
through the lens, so you 
know precisely what you'll 
get. (It's an SLR system.) 
You press a button and a 
12,000 rpm motor delivers 
ito your hand an already 
developing picture, hard, 
flat and dry. In minutes, 
wou have a big, beautiful 


finished 344" x 34" print. 


In daylight, an electric 
eye automatically reads 
the light and sets the 
aperture and electronic 
shutter speed for you. 

But we didn't stop there. 

We've added a monitored 
flash that makes final cor- 
rections In exposure, to 
give you better indoor 


flash pictures. You can 
even use flash in daylight 
to fill in shadows and 
eliminate harsh light. 
And our new Super 
Color film with Colorlock — 
dyes gives you better color, 
crisper detail and a wider 
temperature range. It is 
one of the most facde-resis- 
tant films mall photography. 
The new Alpha 1, in gen- 
uine leather and a velvety 
chrome finish, folds into a 
flat, elegant shape to fit 
into pocket or purse. A 
leather neck strap makes 
it even more portable. 
Polaroid’s SX-70 Alpha 1. 
It's our finest camera, now 
even better. 





© 1976 Polorokd Corporation “Polaroid” and “Sx-70"" 


You can get this close with the Alpha! while this is the closest most other 
without a special lens... cameras will let you get. 





To give yoo an idea of diamond values, the piece shown is. available 
for about-$1000. Your jeweler can show you other d jewelry 
starting at about $200, De Beers Consolidated } 





Lan yourmagine lhe New Webster [nternationa 
Dictionary of the English Language as a victim of 
the recession? Tt ts trie! And just as the auto 
makers offered rebates to drastically improve sales 
60 docs Webster announce an incredible half-price 
tlash of the publishers list price of $59.95 to an 

ibeltevable S79.98 on the |. 380-page, nine 
pound, [58 ,000-definition, 1 page supple 
mented, 2-volume, [97h edition of The New Web 
ster International 
Language. Now Unly $14.95 


Dictivonary of the Enutish 


The work tisch is a jov to peruse and & printed 
im laren : begins with A Aas 
torical Sketeh of the English Language by Mario 
Pei, Prifessor Emeritus al Calumbia Linwerity 
Phe virtabulory, As, | 


i pri me Tee Piet @ be aarl . J | 
m LE 1 a ae mt oT iii 1! 


oe he | Tea - ty ih 


included tn | 185 pages, 
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lhe New Webster International Dictionary of 
the English Language. which lists at 3.49.95 16 now 
only$19.95. Add 32 for shipping. Hurry anc order 
today. Credit card buyers may phone us boll free at 
SOO. 241 Baas. Ask for Operator S18 
Only is SOD. JAZ. 7 33. In Canada 
2 Or you may mail pawinent with the coupon 
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Special Premium Offer 


Wwaiable Only with the purchase of a Dictionary 





@® The Universal Edition of 
The New Standard Enevelopedia 
The New Standard Enevelopedta % a jt. to 


peruse, WITH over Y.Z200 pages. 0,0 AINA) words 


LT, O00) grticles, 127.000 illustrations (4287 in 
eolor}, 1000) location and relief thups, and [28 


multi-colored political maps. Top-rated by tlh 
most authoritative buying guice to encyclopedias, 
GENERAL ENCYCLOPEDIAS IN PRINT. The 
rate it as one of the top encyclopedias in the world, 
regardless of price. [his massive compendium of 
man's knowleder, is an cutting @limpse imte Mis 
accomplishinents, Updated ta F977, this huge 
l4-volume set keeps you as well informed on any 
he experts who compiled tt, So tis- 
cinating that ance vou hecome tmimersed tt 
nye ih, ocr LL Ftd it tran po shop 

Now Only 49.95 
The Webgter Cictieoary Company, lnc 
Relerence Book [pvosen [lept. WOF-G? 
Sarite S60, 625 Nierth Michagen Avenor 
Chicaga, (imo 611 
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The Ultimate 
Cooking Center: Microwave. 


Self-cleaning. . Smoothtop. 
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Sow with Vari-Cook® oven = A" Sell-cleaning ease. 


—" eet 5 
control for even greater — ey Save clean-up time, too, Litton 
cooking versatility. 7 Micromiatics have a seif-cleaning 
[he Litton Micnomafic oven sester that removes 
double TE ECA AS Cee ee even the tovohest haked-on saree 
Tokay Gert elke caer Ard » one-cece ane othitop t hat 
contro, makes iteasierto bring Lowne enille fre droning away 


at the best in miicrowiay 


| C ompletel convenient. 
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Cooks four ways. : i 
The ultimate cooking center i gives ne . You'd expect it ail Liston. 
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Cook with miccaweve speed in = et THEATES CTE Dre King 
Ine upper owen, Bake or frail in the throwaghout our full line obenerngsaving countertoy 
lower conventional aver. Stir up something saucy ovens, combination and double-oven microwave ranges 
on the smoointop Or prepare OTHE aisn ora ‘Your Litton dealer can demonstrate fray to save time ear 4 
mImpts he meat) usin 3 bo A oven fo a COMoraior i ery wth al ot ther FF icf his naane wind address, oa 
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HAS OVER 300 WAYS TO GET 
YOU OUT OF THE COLD AND 
INTO THE SUNSHINE. 

This year don't take any more winter 
than you have to. Take Eastern’s sunshine 
in sn = 

astem gives you a choice of over 
300 very affordable vacation package 
36 cities, 13 countries and 1M a: 
Kingdom, 

So let it freeze. What do you care? 
We ve got your sunshine | in Miami, Palm 
| Walt Disney World and all the 
other Florida places Eastern can fly you to. 

Let it blow. Winter winds can't touch 
you, We've got your sunshine in 
Bermuda, Janiaica, Puerto Rico and The 
Vacation Islands of the Canbbean. Swim 
and tan on our brilliant beaches, Explore 
our castles, lagoons, museums and rain 











forests, Go fishing or sailing on our 
sparkling clear waters. And bring home 
beautiful things for less from our 


duty-free ports. 

Let it snow. You won't need galoshes 
in Antigua, the Bahamas, St. Maarten 
or Mexico City. Our sun is shining and our 
world is happy doing a hundred beautiful 
things, Or just sitting back and doing 
nothing much at all. 

There isn't a better time than winter 
to take a vacation. There's so much 
more to get away from. And we've got so 
much to take you to. No other airline has 
more sunshine and more ways to get it 
than we cdo. 

Let se show you the way. 
We've got, your sunshine. And the right 
time and the night place for you. 






MIAMI/SOUTH FLORIDA, We've got your 
sunshine here in the Sunshine State. In so many 
kinds of places, you could stay for years and never 
really tale it all im. 

‘From the big-time elegance of Miami Beach 
hotels to the awesome lushness of the Flonda 
Fvergiades. 

from atown with more boats than cars 
(Ft. Lauderdale) to a chain of little islands with 600 
lands of game fish (The Florida Keys). 

From a sunny day of golf to a blazing night at 
Jai Als. From fishing to snorkeling to waterskung. 

Qur sunshine is yours. And you can have it 
for B days/7 nights at selected Miami Beach hotels 
($1 10-8169") or Ft. Lauderdale hotels ($93- 
$159"). When you stay 7 nights, your 7th night is 
free. Plus sightseeing cruise and admission to Dog 
Track; Race Track or Jai Alm. 

Or enjoy 7 days/6 nights at the Fontainebleau 
Hotel where big stars appear at might and tennis 
players like you appear by day. $223". 

Or go all qutior sports at the Doral Country 
Club for 7 days/6 mehts, Get uninuted golt an four 
championship courses. Unlimited tennis on 19 
courts (some ht for night play), and a cruise of 


‘Biscayne Bay on the [sland Queen, $225-S764 *, 


Haw about Key Biscayne, just minutes from 
Mianu? Take 7 days/6 nights at the Royal 
Biscayne Hotel. You get round-trip transfers, 
welcome cocktail and unlimited tenrus. 5220". 

Or try your luck with a Florida Keys fishing 
vacation atthe Sombrero Keef Resort in Marathon 
for 7 days/6 nights. Includes two days of party 
boat fishing, aday of deep-sea fishing and two, 
3-hour seminars on light tackle fishing. Plus day 
and might tennis, and a subcompact rental car with 
unlimited mileage (gas.and insurance extra). $256". 











CENTRAL FLORIDA. Nobody knows Florida 


like Eastern does. 

And right in the heart of Floridais Walt Disney 
World. An unforgettable place to see, And a-smart 
place to start any Florida vacation, As you'll see in 
ATi. 

To the east of Walt Disney World lie Stars 
Hall of Fame, Cape Kennedy Space Center and Sea 
World. And the famous beaches of Daytona and 
histone St. Augustine. 

To the west, ie the Gulf Coast and St. 
Petersbur y with its snow-white beaches. And 
Tatnpa with its fascinating zoo, Busch Gardens, 
where Ne game from Ainca run free. And 
Sarasota, home of the Ringling Museums. 

Eastern Airlines can show it all to you, witha 

Cal vacation we call the Florida Fly/Drive 
Bor ess. Take your choice of accommodations at 
scores Of selected hotels and inns throughout 
Florida for as long as you like, And get around to 
all the sights in a subcompact rental car with no 
mileage charge (gas and irisurance extra**). 

Or example, you. can start an uay ‘7 mght 
Fly/ Drive vacation in Orlando, stay 2 th at 
your choice of selected hotels, and get Eastern 
Airlines’ exclusive Walt Disney World ticket book, 


good far one admission to and transportation 
within the Magic Kingdom and nine attractions: 
Then go an to see great places lke Clearwater, 
Fort Myers, Miami Beach, $140" 


WALT DISNEY WORLD. Welcome to 
Eastern's world af family fun.A world $0 real, it’s. 
unreal, With so many ways to touch your mind and 
heart. you lever alee you ve been here. 

Walt Disney World is a lot of things you grew 
up loving. And alot of os your children 
shouldnt grow u 

It'sa ‘Pil Paha et with Mickey Mouse and 
a towerng Cinderella castle. It's Captain Nemo's 
submanne, a wild jungle with animals that do 
everything but breathe, It's Walt Disney's own 
beloved characters ready to shake your hand. 

It's a luau ona South Sea island. A journey 
through space in Tomorrowland. It's Frontierland 
where you and Davy Crockett scout for danger - 
and excitement. Or take a big splash in the old 
ewimnin hole dowt in River Country. Then end tt 
all at a Country Bear Jamboree ina place called 
Gnzzly Hall. 


‘And don't miss Eastern’s own free exhibit, “If 
You Had Wings.” 

As the official airline of Walt Bogie Bip 
Eastern proudly offers a wide range of Wait Disney 
World Vacations. Some let you spend your entire 
vacation at Walt Disney World. Others give you 
Walt Disney Warld tC your cheice of the best 
of the oe coe id Coast or Central Florida. 

Stay 6 fights at selected hotels in 
nearby Orian ce cat an exclusive Eastern 
Airtines" ticket book for admission to and trans- 
portation within Wait Disney World for one day 
with tickets for nine attractions, Round-trip 
transfers included. $49-555". 

Qur Walt Disney World Bonus gives you your 
6th night at no extra charge when you stay 7 days/ 
6 nights ata selected hotel, Plus one exclusive 
Eastern Airlines’ Walt Disney World ticket book, 
mclucing admission to and transportation within 
the Magic Kingdom. and nine attractions. You also 
get admission to Sea World, Stars Hall of Fame, 
Cypress Gardens. Anda choice of Busch G 
Silver Springs or St. Augustine, $103-$130* 

Or mux the best of ¥ Valt Disney World and 
Daytona Beach. Enjov.a selected hotel for 3 nights: 


"Unless otherwise indicated, prices a1 nen et 
double occupancy, effective 12/20/76 through 4/ 15/77, 
and do not include airfare, 





#9520 drop-att charge when car retummed to other than 


arrival airport. 
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ST. MAARTEN/ST. MARTIN, The French and 
the Duteh share this. gem of little island that lies 
150 miles east of Puerto Rico. The French side 
offers extraordinary dining on fresh fish, lobster 
and fresh local ventas: The Dutch side offers 
international shopping, marvelous eating like 
rijsttafel, an elaborate and delicious buffet of Dutch 
East Indian curries and condiments. 
ights with many compli- 

rentary extr eGalion Beach Hotel. Isha: 
just a few: sailboats, tennis, snorkeling g equi 
daily trip to casing, fishing rods and bait. 
also get seven full breakfasts, four dinners and 
round-trip transfers betweeri airport and hotel. 
$299-5362*, 

ANTIGUA. A bit farther south is an island 
with such perfect beaches and gentle climate that 

up Of millionaires has built a club here. Same 

of An lights ‘ Animpressit 18th century 
of elson’ E pone in English 
! ng and scuba diving, picnicking 
by Devil's Bridge, day sailing with amenities like 
cocktails and beach barbecues. 

Stay 8 days/7 mghts at Halcyon Cove Hotel. 
Get breakfast and dinner daily and enjoy 
complimentary tennis even at might, beac 
pedal boats, sunfish sailboats, sno 
‘scuba eb dna Manager 's Cocktail pay 


Round-trip transfers. $217". 
BARBADOS. Believe it ar not, Barbades was 


George Wesungioe 5 fivorite resort almost two 
hundred 5 ago, And it's easy to see why. Just 
| | wide, Barbers 3 















plantations, gentle ones hills ari ls eete aoa 


to sta 
A best bet is the Barbados Hitton. 8 days/ 

7 tights which sae las is ee ianis 

Rum Cocktail escurted bicycle tour, 








fram Hinds samples to British mansions to 


incredible sunsets. 

8 days/7 mi a Le a Trinidad nis oo 
you in touch the fun and ge pote ae 
ert tennis, tine nhs Rum arty, tour of 
Botanical Gardens, fruit and flowers in your 
halconied room, $116" 

WINGS AND WATER. Fly Eastern to Miami 


and enjoy.a 3-day Costa Line 5.8. Flavia? cruise to 
Nassau, With nightclubs, discotheques, swimming 
pool, mowe theater, casino, duty-free shopping 
aboard, Ashore: all the fun, sun and excitement 
Nassau is famous for. 3-day cruise Jeaves each 
Fnday. Returms ta Miami Monday, Also 4-day 
S.5. Flavia cruise sane as above, plus pleasure 
stopat Freeport. 2269-5475 

Want to see more? How about 8 davs/ 
7 mghts with Costa Line's §,5. ies ena 
San Juan-every Saturday. oo make eee 
atop aery Curacaa, Caracas, G faltoone. 
a nd while ollie aor waoee laine 
the time ye ts life, you'll be enjoying parties and 
eoctal activities of all kinds and the extensive 
facilities oh board this beautiful cruise ship. 
090-1005" 

These cruise prices include airfare and vary 
according to length of cruise, accommodations and 
city of origin, 


*Lnhess otherwise incited, prea = tye 
double occupancy, effective 220/76 toh 4/1577, 
and do not imchude airtare. 
+55 Flaviais af ftahan Registry. 
+35 Armerikamsis of Greek Registry. 
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night tonms, entertainment in five Fiat 
clubs and a cocktail party. $249-S405" Then tak 
your 4 day/3 might Bonus Vacation at such great 
hotels as the Fontainebleau in Miami, El 
Conquistador in San Juan, Bluebeard’s Castle i in 
St. Thomas or St. Tropez in St. Maarten. 

LUXURY APAR' iT IN THE SUN, Maybe 
you'd like a change from hotel living when vou take 
your Eastern sunshine vacation, Then our exciting 
new Concept in luxury winter vacations i is just 
what you've been waiting for. It's yours at one of 
Amertea's most enjovable resorts. 

Get all the comforts of hame for two or four 


‘weeks in a juuriuuts Inverrary apartment at 


Lauderhill, near Ft, Lauderdale. Choice of studi 


one De irom | 1 OF 


two -bedrocrn appa All i ve 
Sep rh We! Oger Th | atc! netis. Enjo Wis errar y's 

29° S Wiring, tennis, | 
yamit rooms, Golf privileges 
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THE 
FIRST EDITION SOCIETY 
announces 
the opening of its membership rolls 

for a limited time 





























Membership rolls 
are now open for a limited time in 


THE FIRST EDITION SOCIETY 


ee el 





First Editions of major new books 





now being written by tod: 


Y's greatest authors 


will be privately printed and bound in genuine leather 
exclusively for members of The First Edition Society. 


y OF are invited to enjoy the exclu- 
sive privilege of building a private 
) library unlike any that has ever ex- 
istedd before. A totally unique ¢col- 
q| lection of authentic, leather-bound 

First Editions of major new books 
by the most distinguished authors of our time. Lim- 
ited edition books that are clearly destined to-be the 
clissics of tomorrow, 

Each First Edition will mark te very first publie 
cation of one of these outstanding books. To docu- 





——————— Oe 


The first editions of major new books by the follow- 
ing authors bre amony those scheduled for publica- 
tion by The First Edition Society: 


‘Truman Capote Viadiniir Nabokow 
Bruce Catton Irwin Show 

James Dickey Aleksandr Solzhenitsyn 
James Jones lrving Sione 


Norman Matler Robert Penn Warren 
Herman Wouk 


ment this fact for future generations, eich volume 
will cantuin a statement of authenticity that for 
ever atiests to its First Edition status. 

These First Editions will be completely distine- 
tive in appearance as well os sipnificunce. They will 
be custom-bound in genuine leather and printed on 
the distmective watermarked bookpapers of The 
First Edition Society. None of these fine volumes 
will be available in bookstores—they will be pub- 
lished solely for members of the Society. This, the 
Society's members will enjoy o fare and exclusive 
collecting opportunity. The opportunity. to syatem- 
atically acquire specially designed First Editions of 
important new books as they are published, 


Major works by great authors 

The Society is now planning to publish the First 
Editions of forthcoming new books by great authors 
—books that are being written at this very moment. 
Among them... anew novel by Herman Wouk set 
in the chaotic period of the Second World War. A 
monumental histary of the United States by the 
Pulitzer Prize-winning author Brice Cation. A 
penetrating prychological study of the criminal 
mind by Truman Capote. A new novel by James 
Jones, author of From Here to. Eternity. Tewin 
Shaw's exciting sequel to Rich Avan, Poor Man. 


In addition~an autobiographical work by the 
great Rirtsian author Alekwindr Solzhenitsyn. A 
new collection of poems by Robert Penn Warren. 
A major historical novel by Norman Mailer, author 
of The Naked and the Dead, An important bio- 
graphical novel) by Irving Stone, who wrote The 
Agony and the Eevtiayy. And a brilliant new work 
by James Dickey, suthor of Deliverance. 

The First Editions of all these new books—and 
others by authors of equal renown—will be pub- 
lished exclusively for members of The Firvt Edition 
Society, 

Books of incomparable quality and beauty 
Each work selected for publication by The First 
Edition Society will be printed and bound with a 
degree of quality lavished only on the finest hand- 
made books of the past. Thus. each book will be a 
volume of exceptional beauty designed by master 
of the book-maker’s art. They will select the leather 
for its cover, create the desien that cover will bear, 
determine the typography, commission original art, 
choose the fabric for the cndsheets—and combine 
a these elements into a truly exquisite book, 

Because each First Edition will be designed indi- 
vidually, no two will be alike. Even the sizes of the 
different books will vary, and cach will be totally 
distinctive. The bindings will be of genuine leather, 
and only the most taswrious leathers will be weed. 
Each volume will have the cich feel, the lustrous 
texture and the unmistakuble aroma that only gen- 
uine leather provides. 

To enhance the beauty of euch book, the cover 
desien will be worked inte the leather in 22 karat 
gold—on the front cover, the back cover and the 
spine, The spine itself will be “hubbed” with raised 
horizontal ridges that further set thea leather- 
hound volumes apart from ordinary books: The 
tndeheets will be of exquisite moiré fabric. And the 
pages of each book will be fully adped in gold— 
olferme protection for the leaves as well as co- 
bellishiment. 

Leading artists of today will create original works 
of art for many of the Society's First Editions—and 
such Ulnstrations will appear on/y in the privately 
printed volumes of The First Edition Soviety. 

Furthermore, special forewards will be written 
by many of the authors exclai/vely for these First 
Editions. | 

Produced in strictly limited edition 


To assure the ramty of the collection, there will be 
only one printing of each First Edition, This strictly 


SATIOMAL GEOGRAPHIC 


limited edition will be reserved exclusively for in- 
dividual members of the Society. No one else will 
be given the opportunity to acquire these First 
Editions. 

Asa member, you will receive cach First Edition 
published by the Society during the next three 
years, with no more than twelve books issued each 
year. In addition, you will have the tight to cancel 
your membership at any time upon thirty days’ 
rice ce. 

Your price for each of these jeather-bound, gold- 
ornamented First Editivns will be $37, and this 
faverable price wall be suwronferd to you for the 
full three-vear membership period. 

The membership rolis in the First Edition Society 
are now open—but will remain open for new mem- 
bers only until December 15. 1976. Then the So- 
crety's rolls will be closed for another full year. To 
build. your private library of leather-bound First 
Editions, mail your application to the First Edition 
Society, Franklin Center, Pennsylvania. no later 
than December 15, 176, 


Enrollment deadline: December 15, 1976 


a THE —~_! 
FIRST EDITION 
oe) is 


SPECIAL aieeane PA Saribay nhs 


; 
\ 
: 
| 
| ‘The First Edition Suciaty 
Franklin Center, Pennsylvaniu 1909! 
| Please enroll me as a-member of The First Edi- 
| (tion Society, and send me the First Editions to 
» be issued by the Society during the three-year 
period beginning in January 1977. Each of these 
: Firat Editions is to be -privately printed and 
| custom-bound in gemuine leather expressly for 
me, with no more than twelve books ta be is- 
sued! euch year. 
[ will be billed $37." for cach leather-bound 
volume in advance of shipment, and this price 
Will be guaranteed to te as anbember for the full 
: three-Veur period of my subscription, However, | 
hove the naht to quence! my subscnption-at any 
time upon 30 days’ writen notice. 
* Phe fay sticie Gls tae oie $1.75 per bet 
fie shipgitig atial hunting 
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Must be postmarked by December 15, 1976 
Limit: One membership yor subscriber 
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TWA. It's the best businessman's 
airline in the business. 
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The build-it-yourself 
Hawaii experience. 








“As You Like 
It” vacalions give you a Maximum 
choice of islands. hotels, and sightseeing 
options. You create the Hawaii you 
want, as you lke it. 

Fach two-r or three-day sevment 
concentrates on a purticular bright spot 
inthe Islands. such as lively Waikiki, or 
the “Garden Isle" of Kauai with a visit 
to the exquisite Fern Grotto 

You can even visit a part of Flawan 
that few do: the “forgotten” iskind of 
Molokai, a friendly and restful jewel in 
the Pacuic. 

And weve created 
something special for youu | 
in the friendly skies: 

Royal Hawaiian 

Service. Lt includes 

Polynesian food, 

exotic drinks, Haowandan 
; stewards... all the 
| atmosphere of the Islands. 
Send the coupon soon, and see whut 
vou like about Hawaii. 





Lit |e 
Linde! Airiimes 
PO), Boa 27, Dept Ae 
Olenwiew, TL fas 


Please eend your free Haras 
As You Like it brochure 


Me oh WE 
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Our little corner of the w 
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UNITED AIRLINES | 
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Some Things 
Just Feel 
Right 


Slender, balanced, 
distinctive—CROSS 
Writing Instruments 

complement your style 

In lustrous chrome, 

gold filled, sterling silver 
and solid gold—from six 
to one hundred fifty 
dollars.* 


SINCE 16846 
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EXXON ANSWERS QUESTIONS 
ABOUT ONE OF THE NEWEST 
SOURCES OF ENERGY UNDER 
THE SUN—THE SUN! 















Ean 1S Puiling tS years or energy Buliding codes have to be adapted, And 
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Practical lorm of energy. We ve learned happens if someone bullds.a tall building 
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Valaatoghas haste ‘How much does electricity from the 
Pepa have asad sun cost? 
“What kind of energy do we get from Systems that 


SiG lium sunlight directly in 
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Sever months ago we started our Tnicentennial Nee wy thresouaners of you are in favor ofa 

Program by asking for your thoughts on lite in Owe paced. more rural lite 

America by othe fear 20/6. Instead of a lot ot ideas 

about space Ships and robots of the i futur emostof Whats Dotter than statistics 6 the feeling that 

the more than 50,000 responses we ve recaived Ie Majority GF peowe he ave that dein the 

have been ab aut poe s yiseons of Gur future luture-can Ge Better than itis today But we ye 

a5 2 Nain Aways been lke Thal Ss whats been called [ne 
Hye rere Cit fam 


rhe mam point that came throuvon, letter atte 
letter, wes that most people beleye a hot of the You ve shown we that [he future of Amerca les 
things that mace Amernca whatit Toa vill AGT Ene Pani OF The LEChKNOOCIES We Mmasie 
shape cur fulure as well bait i tte Pearls and mncds of tte becca. our 


dreatea| recurs. 


Arve Wer wile EVTHFIG NWT che Wohi Phen y “1 
percent — told us you want the family to rerriai We dich! intend to do a soentnhe Survey Dull 
our basic social unit YOLT TESDOMses Srey Signutec Ran msi ght mio ie 


Lit ODREITNIS. 2nd opportunites that ace our nation 
SY WO percent feel The nation wil be better We pian to make those thoughis available ina 
HT wren Thee cS 0 Pace. SERA) OF religious book refechng many ot tne interesting letters 
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Seventy-three percent of you told us you expect Please note that all eas subcutied shall 

a fealfirmabon of rel an and fain by the time of Henne fublic property without compensation 

our Tnicentennal Trcentenrnial PO) Box 2076, Los Angetes 
Cailornia. Soo54 
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There 6s astrong desire -- almost two-thirds ~ for 





AtiontichichieidGanipany 


Thank you for helping us celebrate America’s Tricentennial 100 years ae 
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movie cameras. 
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Now showing sound movies is wate ogcbvcg “enbteedialece pe ebldhay 


as easy aS taking them. The Pal tle PE ktaaouinc PM cel kK orci ar 
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New Kodak Ektasound Meviedecti projectors. 
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‘A few strands of glass fiber 
can carry as many phone calls 
as this copper cable 


Some Telenhone cos will soon 
be carried on pulses of ioser light through 


1 tiny glass fiber about the size of a 
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Det ple asane Tive To The Copper wie Useo TO Transmit 


ONONe cas Toagy. 
It's SO sUberior to Copper That a few sfrands of he UWiTo- 
transparent glass can cary as many calls. os o Dig, Dulky, Copper 


cable. That can make mucn more room ovollable in areagy 


al -_ — 


crowded underground conduits to expand service when It's 


needed 


Lightwave Communications may also help us bring new 


communications services To your nome or business in The future 
Anco unlike conper, well néyerrn oul of the natural 
resource needed to make giass. I's called sand 
The Bell System people using Technology To improve 


service and keep down costs-Keeping your phone system the 


best in the world. 
Bell System 





Hold a Minolta. 





A Minolta 35mm SLA will help you quickly and eas- 
ily translate the vision in Your mind 1o0-film. 

Fram the moment you pick it up, a Minolta 
feels Comfortable in your hands. Your fingers fall 
Into place naturally, Everyihing works so smoothly 
that the camera becomes a part of you 

With @ Minolta SLA, you never have lo take 
your eye from the viewfinder to make adjustments 
SO you can concentrate on creating the picture 
without losing sight of even ihe fastest moving sub 
ject. The image remains big and bright wntil the 
Instant you shoot, And your pictures are always 
Properly exposed because Minolta’s patented 
“LG” metering system Randles even high con- 
trast situations with incredible accuracy 






Minolta 


When vou are the camera 








lease your imagination. 


You're free to probe the limits of your imag- 
nation with a Minolta: More than 40 lenses in the 
superbly crafted Rokkor-X and Minoltas Celtic sys- 
tems let you bridge distances or capture & spec- 
tacular “fisheye panorama 

Minolta offers a wide choice of electronic 
and match-needia SLAs. With features to match 
YOUr needs and budget. Regardless of the model 
you choose. you get the superb Minolta handling 
thal lets you effortiassly make the transition from 
Creative vision to captured image 

For more: information about Minolta 35mm 
single tens reflex cameras, se6 your desler or write 
Minolta Corporation, 101 Williams Drive, Ramsey, 
New Jersey 07446. In Canada; Anglophoto, Lid. P.O. 


and the camera is vou, 


All the time you re protecting 
your familys future, you could: 
be building your own. 


Vlost of us are happy to put 
our families at the center of our 
lives..But there's another part 
Our crease 1s that sometimes get 
pushed aside 
Well, at Metropolitan Life 
can be msurmg not only voir 
but your own 


you 
family's future, 
the same lime 
Of all the money Metropolitan 
nad out last year, one-third did 
0 for death benefits. But the 
other two-thirds, over 3 billion 
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dollars, went to policyholders like 
yourself, while they were still 
very much alive. To help pay for 
such things as retirement. 

vour children’s education. or 
maybe even starting a 

business of your own, 

So take the ume to listen 
when a Metropolitan representa- 
live calls. At Metropolitan, we 
feel when you pay for insurance 
the better part of your life, your 
insurance should help pay tor the 
best part of it. 


Metropolitan 


Where the future is now 











Introducing the 1977 Lincoln Continental. 
Judge any luxury car by this standard. 


Che 1977 Lincoln Continental sets a 
high standard tor luxury cars. Full- 
sized, full-luxury, to give you the 
pleasures of space, of comlort, of su- 
perb handling on the highway. 

That's because it's a Contmental. Un- 
mistakable from its redesigned front 
end to its winning Lincoln ride. 





For 1977, some luxury cars are smaller 
than last year, 

For 1977, Lincoln Continental retains 
its traditional luxury car size. 

We believe it’s a luxury car that meets 
VOUr standards. 

Lincoln Continental, A standard 

by which luxury cars are pudgect. 


LINCOLN CONTINENTAL 
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Krementz Christmas Collection in 14-Karat Gold Overlay. Superbly hand-crafted. 
subtle, tasteful and exclusive designs. All of the rich beauty and wearing quality of 
the world's finest gold jewelry. Guaranteed by Krementz to last a lifetime. Available 
in women’s and men’s jewelry in the nation's finest stores. 





Imagine! Instant p 
with color by Kodak. 
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Imagine. Clean, dry, self-timing instant 
pictures with color by Kodak. 

Instant pictures that develop in 
mimutes—right before vour eyes. Instant 
pictures protected by a beautiful textured 
Satiniuxe ” finish. 

Imagine. Two Kodak instant cameras 
with automatic exposure control, 
electromic shutter, and “zooming circle’ 
distance finder 

Instant pictures with color by Kodak, 

ve them at your photo dealer's. Prices 
start at less than $54. 


Kodak instant cameras and film 
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For 1977 some car makers 
narrower, lighter full-size cars. 





Ford LTD, The full-size car chat kept its size. 





The trimmer, sportier LTD Il at a trimmer price, 





Ford LID. The full-size car that kept its size. 
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This year some car makers are mak capacity (with optional trailer tow MOTHS ool ie eels. fuall-sE 
ng their full-size cars smaller. Bur ing packase)are all wnchaned. Keep 9 sen@er car: the 197 Fond PLE 
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A new idea 
that’s a better idea 
Ford's new: quier-riding LTD I 
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British Museum. 11" $49.95. 








Head of a Princess (B-1). Orig. 
dark brown stone, ptian, 
L400) - 100 B.C. 12° 5399.95, 





THE GREAT ART OF MAN 
HOLIDAY GIFT COLLECTION 





Staruette of a Cat (C4). Orig. 
332 aga Aurt Gallery. 
6M.” $19.95. 





Rhython in form of a Ram's Head 
Seca Gok gE 
Miwaukee Art ace Bo $39.95. 








Mowhey saad Clk Child (WH-1) By 
Walter A. Hannula. American 
Contemporary. Stone original. 
Bia 549.95, 





re 





Fors ine Seaea ot 


Ut (SM-5) 5) Ber tian, 
1580-1100 si998 
and underside. 3%" long. $19. 


pins Falcon (FM-5). Onig. 


Bh bronce. Egyptian, 
Ptolemaic, 664-532 B.C. 
The Louvre. ILD $34.95. 


FOR CENTURIES, FINE ARTISTS 
HAVE BEEN DESIGNING THE GIFTS 
YOU CAN GIVE THIS HOLIDAY SEASON. 


Sculptors, goldsmiths, potters, carvers: Throughout 
the centuries, inspired designers, artists and crafts- 
men have dedicated themselves to creating works 
at preat beauty. 

And now, The National Sociery of the 
Pine Arts is making available, in the form of the 
most respected museum reproductions ever 
created, seven revered sculprural pieces representing 
aranee at cultural penonds, from, antiquiry to 
cONTEMporary times. 

These important works of art and history 
Wee Once Cori vat | TO) POSTS or te specialized 
private collections: Now they can be brought into 
the home, not as ordinary “copies” bur museum 
quality reproductions of great integrity, crafted by 
Alva Museum Replicas, a division of Time-Life. 


THE FINEST QUALITY. 
THE MOST INTRIGUING DETAIL. 


Created under exacting standards, with the aurhor- 
ation and active collaboration of the museums, 
corlbec tors arid attisAts with wih Wh thie | migirials 
reside, each piece isa work of tremendous beaury. 
lascination und appeal 

With few exceptions, each piece is of the 
same sist us the oriinal, the master model having 
been wbrarmed by actual impressions from the 
oniginal by special, miuseum-approved processes. 
Made of a copyrighted casting material, each is 
meticulously hand finished to minor the orginal 
in color, texture, and detail 

In addition, «card of authentication i4 
included with each piece, supplying fascinating 
histormal, cultural and technical details, and 
signifying thar the piece is an authentic reproduc- 
nicn, made fim a copyrighted mold of the 
onginal. 


THE GIFT OF ART. FOR FRIENDS, 
OR FOR YOUR PRIVATE COLLECTION. 


You may order as many preces as You wish from 
out holiday series. Each piece can be shipped 
either to you, ordimectly oy the farsa to whom wi 
tweish to sepud ut ay at wife 
collection will continue to be available 

abter the holidays, to purchase for yourself or as 
ideal business, graduarion, birthday or anniversary 
gifts. 

To order, fill out and mail the coupon tu 
The Nanonal Soctery of the Fine Arts, Inc, PO. 
Box 520904, Miami, Florida 33152. Orders subject 
macteptance by The Narional Sociery of the Fine 


Arts, ine. Limited quantities available. Allow 
ot least 4+ weeks jor delivery. Price includes base 
(where shown in photo), shipping, handling and 
insurance within the United States. (Churside 
Lay ri ache 3 [Met picce hf) Coree®r oclditar inal Loa 
a poste. Satistaction w completely guaranteed, 
ct YOu May tetum the piece for your money back. 
lt you wish to order more pieces, plense 
attach on additional sheet of paper, listing mame 
of piece desinad; stock number; quantity; name 
and addres of peron to whom you wish it sent. 


ORDER COUPON 


THE NATIONAL SOCIETY OF THE 
FINE ARTS, INC, 
PO. Box 520905) Miami, Fla. 34152. 


Name cil [he 


Stock No Luantity 





Your mame (Please Print) 


| 


Terut dililress 
Coiky 
‘State Lig 
f {Encksed > (heck or MC). 


(Fla, restderss add 4% Sales Tax) 
or CCharee roy Ceredie (oan 
(| Master Charge (| Bonk Amercard 


A Cocnerie 


Same of Rank on Cant 





Curd Es piration Dare 


Muster (Charge Code Io 


irre + hignr shtiee Vor name om he card] 


TOM agree ture 
For Gaitr Delivery 


Recipient's Name 
Address 
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THE NATIONAL SOCIETY OF 
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INC. 





Vegetables, fruit stay 
fresh without 
Wrapping. 
Instead of a regular crisper, 
this Renmore Kelrigerator 


hes On aerivenf compart- 


ment called a Aurmdranwer” 


Bread and cakes keep as 


aire Fee i 
eS Ce a eee 





When we say “frost- 
. bess,” we mean 
frostless, 

In many so-called “Auto 
matic Detrost” models, the 
refrigerator section slays 
frosthess—but the freezer 
eC di re ik, With this 
22, boubic-foot Kenmore, 
there § mi det Manne eVecr— 


TeITIWermlot OF Peerer 


A great automatic 
joe maker, and cold 

a wolerany time. 
This ice maker au toniat:- 
cally replaces cubes a5 ‘you 
remove them, Gur suite 
matic water diaereer 
refils itself, too —and holds 
anitchert! 





A freeser twice as 
large as on our low- 
er-priced models. 
Thiet Kenmore Hetriperstio 


Hea hj be CUD POO Teewer 





ui) bet wih Strecti Lip) on Super 


market specials 






































nmore. Solid as 


A porcelain-on-steel 
interior. 

Fr We ve found no other 
eouling that snare durable 
of easter to clean. Arid, cs 
roel! ihe |Wes are 
coated with epoxy, Th 
me Lier Gee loc aan 
too—oand ohmost interes: ble 


ta eciitich 


Saves on ehectricity, 

This Kenmore ha 

polvuretLhane mstila 
tion. And a Power-Siaer 
Switch that helps save 


| i 
Ereciricity 


The Super Heason: 

Kenmore means 

Ars Serie, 
We ve just develoned Qhiak 
Chek? an ingernjows little 
box that plus inte » 
Kenmore Retrigerator and 
twls the renpsinman instore. 
where the trouble is. We 
teually finish the job on 
our very first visit. Ane 
remem her sears COAVeTLent 
credit plans, too! Lily at 
“ears, hoenuck gnd to 
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Deciding which smoke alarm to buy could 
be one of your most important decisions. 

Here’s why more families are choosing the 
Home Sentry Smoke Alarm from GE than 
any other. 


Lhe battery-operated Home antee against injury or loss of 
sentry i the only smoke alarm  lifemafire, butthe Home Sentry 
with a 4-noint checking ¢ystem Smoke Alarmhasalready helped 
ty assure you the alarm and the people save their lives, Every 
entire syatem are in working Home Sentry Smoke Alarm is 
ortleér. It features a 1l2.6-voll! hacked by the General Electrii 





Duracell” battery madeespe name and the quality and ret 
cially for smoke alarms by FR dbihity wt stands for, Now's the 
TheGE Home Sentry Smoke Mallory & Co. Inc. And because time to buv one—or as many as 
Alarm is an early warnne sys 's battery-operated, the Hime your home may need 
CTT that anifis the ai for the ~ELry tan COnTINUE to TamMctitin The H Me SeCniry Smoke 
presence of smoke and sounds even tf household power fails. Kiarm could help you save your 
an warm witen SiyoKe reaches it OW Cot, nO One Can @uar. home and your family's lives. 


Home Sentry Smoke Alarm 
GENERAL Sim ELECTRIC 
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Te Ammentearns Clusrion cack ida | rile estas New [asuce—New Countrics— TTinngies 

heme Fi sera xial hoe. loving drapos tion and | ROCKETS—OLYMPICS—sSCOUTS 

eupert athletic ability tiake him a joy to-qwn | BIR DS—FLOWERS —ANIMALS — 

and ride. Learn how to select, feed, train ond ALSO Old Canadian and U.S. postage 

onjoy America 5 most populy home by wait atamps, All genuine. Plus complete 

, mg tot See Pee And ask for & illustrated Canadian Stamp Catalog. 
; ist of breeders near you Send fen centa for mailing, 


| Toronto, Ontario, Canada MAw 2M2 
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SAVE ON IMPORTED TEAS FROM CANADA 


See [ee Lees ae Coe Tieeied | ) Tou Toh 


te gif 2 Coebery Wirth hgees beer Lies! i 
al Coleen. orl mamieg hem eel 


Cherm ot Vie Lint gee? torleer eam af lige! Saat ged Pecuds 

1 fhe ewht ~ feeen Town (eck. Serigrrpee oe Deis 
eae Typ orgy, Asam - Lag ae og fee 
ieont—Porery Chamaig derect from Gye enetehs Greet gy 
Mess Ute! ligne quilt; - leat Per 
“25 Le. rl We ail ig A ded eel i Bl ai 


Write today for yor price (rat aed Pree ted Aor STE plan 
ial Aig h= THES? wiki @ ij ua ih) CAAT 





Change of Address? 


Please print your new address below: 


HAME 

ADORLES 

CI, STE. fie fone 

And attach the address label from your 
atonal Geographic Macgarine wiadper Se- 


low, so your records can be updated. Six 
weeks advance notice should be given 


Pasta Labe/! Here 


Clip this antire form and mail to: 
MATIONAL GEOGRAPHIC SOCIETY 
WASHINGTON, D.C, 20036 
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Other boats let you 
handle the sea. 
This one lets you 
Own It. 
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Hatteras 





W rite for our 
norttolia of color hrerature, enclose $240) 
Hatteras: Yachrs, 3060 Rivett Drive; 
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righ Formt, North Couroina 
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Declare peace with yourself. 
fey (ardent envy th ; 
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THE AGE OF CHIVALRY 


Joumey To the labled lands of medidval Europe - 
lO 1S feuds!) castles and walled citias, iis ancient 
ports. shrines of fain, and Crusader battlegrounds 
From Constantine to Joan of Arc, the pageant of 11 
Canturias Comes Alive. Witness the birth of Gothic | | 
art ond architecture, the invention of mechanical | 
Clocks, hé start of universities and the jury system 
a7 8 pages, aglow with 401 color photographs, paint- | 
Ings, and maps | hom Tl wet to ate oi 
| F Lives 
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$117.95, plus postage and handling 
Order from NATIONAL GEOGAAPHIC SOCIETY 
Deon 60, Washington, D.C. 20036 





‘The shopping is fun. You're free to look as long 
as you wish. And you always s find 
yourself wanting to go > back.” 


‘il and | thy Forsman on the amans second visi to Bemnmuda. 


“Db ruess fora manand wite to come to 
Bermuda to play golf is about as relaxing 
as anything could be. 


“The caves are beautitul and the 

spectacular view of the water ~~ 
makes you want to 

ive neht in there. el ae 

five night in ther | 

It's pretty and clear 
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Satety iass is perfect tor sliding 
pahe doors. It looks like regular 

(slass can Work: WwOriers glass, Dut it's safer, It it breaks, it 
And nobody knoves fov to work cr uirriales Into stall pieces thet 
them better than PPG reduce the chance of serious 

Our Heroulite” K terninered personal njury 

Our Twindow” insulsting 
glass lets you view the stark : 
beauty a winter in warm 

crilized comfort 

Ayn oa wr bathroam munrers: 
Vell, we've taken them beyond 
the covered 
the wails with them, [he etect 
IS StuNNING 

iless Can create many Stun- 
FING tects And once you open 
your home vith glass. it wil open 
VOUT ayes to what youve been 
MESing 

Ask vour builder 


Glass conceals ser ane 
cisolays the word 
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INDUSTRIES 





ar your Tree idea-nacked cony 





the invisible beaut 
PPG glass. 


Can Homes, 


ri Any iA 
af All Ameri write 


to PPG Industries, . Deo 
ew ro, Line Gat eway Center, 
a *Thsburgh , Pa. 7 aes Pi, 


PPG: a Concern for the Future 
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For a limited time 


vou are invited to become a member of the 
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By long-established tradition 
througnoul the world, each 
First lay (cover bears an 
onginal cache! harmonizing 
with the theme of the stamp. 
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Relatively few ofa country's 
starnips are available abroad, 
Most are used in the country 


of ongm. The Society ob 
tains first edifians only of the 
mast Guistanding, 





CMticw! First Day of Issue 
Postmark. available only on 
the First Bay of issue, 
certifies the first-editicut. lt 1 
officiily apoled at the city of 
ISL ira the LoOUnITY «ci 
Oneen. 


Fach month the Society will obtain three 
of the world’s most important First Day Covers exclusively for Members. 


eS 


Memberships are now open for a limited time only. 


All applications must be postmarked by December 31, 1976, 


I hf mo small part because of their beauty, 
Intemational First Day Covers.are widely regarded 
as the most sigqrificant and important collectibles 
of our time. And for qeod reason. They are the firs 
editions of the world's postage stamps. Forever 
irmitectto the precise number officially postmarked 
by @ach issuing mation on the precise Firet Bay of 
ssi. 

Truly, few things in the world inspire more 
favorable comment than the world's fascmating 
stamps. They are « nation’s menuments in 
minature. Masterpmeces of the desiaqner’s-and the 
ponters arts. Mirrors of the world's culture and 
history, wildlife and geography, art and architec 
tine; men and women; hopes and aspirahons. 

Yet, relatively few ever reach collectors in the 
United States. Of them a small percentage are 
First Day Covers 

An old traction. 

The trachhon of collecting International Fira! 
Day Covers is a rather old one, dating back to the 
late 1800's. Cher the wears, wealthy colectors, 
diplomatic officials, and members af royalty have 
built excellant collections 

They have prized them as the mosr desirable 
specimens of a Nation's stamps: for, unlike the 
entire priming of 4 new-stamp, the First Day 
Covers are issued for ane day only and $0 
certified by postal authorities of the issuing nation 
with (he official “First Day of Issue” postmark. 

A rare collecting opportunity. 

The First Day Cover of the Month Society has 
been instrumental in overcoming the barners of 
Lime, distance, language, ard geography to make it 
possibie tor the coliector of mies! means to enjoy 
this same. privilege of building an outstanding 
private collection of First Day Covers: of the 
WOH Ss Most significant stamps. Ancl, of receiving 
them automatically (through a convenient monthiy 
acquisition plan, a6 they are issued, from wherever 
they ane issued 

A Collection of world-wide importance. 

Each month the Society obtains First Day 
Lovers of three — and only three — ol the world's 
most important First Day Covers. Exclusively 
chasen jor the Membershin, they are the handful 
Whi echiew se unigue combination. of artiste, 
histencel, and technical perfection. The issues 
whith, the Society believes, are the most likely to 
stand the fest of time 

Selections of great merit. 
significantly, a mumber of First Day Cavers 
selected by the Society have later become highly 
rated and eagerly sought after by collectors.An 
qutstanding British Sailing sue of June, 1975, for 
mstance, (lustroted at jeff), took the philatelic 
Work by storm and compete sets enid-out on the 


very First Day of bssue. Certainly, there can be ne 
guarantee that any particular First Day Cover will 
increase in value or ment with the passage of time. 
But ths example pomtii to the quality of the 
Society's selections 

Ail Society selections ore carefully chosen 
according to the same: rigorous critena. And 
chosen before their ments are widely discussed: 
when they can be obtained by Members of the 
Society at the orginal issue once 

Authentic jasues. 

Each: Fost Day Cover you receve will be 
authentic in avery respect Every one will be 
designed, printed, officially postmarked anc sued 
according to each nations established philatwbe 
traditions, No two will be alike 

Bncwiledgeable collectors recognize that this 
nich diversity is the hallmark of quthentic Inter 
national First Day Covers, Those who enroll as 
Temoers of tha soceiy will expenence first-hand 
these same qualities which haye fascinated 
collectors of International First Day Covers for 
nearly a century 

The Benefits of Membership. 

Aga Member, you will receive each month three 
First Day Covers af the world’s most itnportant 
new stamps. [he total pnce of £2.75 per cove 
(38.25 per month) will oe firmly quaranteed to you 
for a full eighteen months — » most unusiial and 
significant Quaraties btn addition, you may cancel 
youT reembershio at any time upon thirty cas" 
notice, However, those who do will forlew the 
opportunity of building a complete collection from 
fhe beginring of 1977 

A handsomel-designed album to protect and 
display the collection will also be provided af no 
additonal: cost, And to enhance the educational 
value of the collection, an authoritative commen: 
tary Will accompany each issue. 

Memberships close December 31, 1976. 

Never before hasit been possible for the average 
person to So selectively acquire a collection af such 
breech, Asoo Member you will be able to build an 
exceHent, private collection of International First 
Day Covers, An authentic collection which you, 
wou chiktinen, ane! the children willapprectte for 
CP neral prs 10 Come 

Your application must be -postmirked no later 
than December 31, 1976. Alter that date, 
applications will be sccepted only once each year, 
only for a short penod of time, and only ‘at the 
prices then prevailing 

fo apply for membership, mail your application 
crectly to Fleetwood, | Uncover Center, 
Cheyenne, Wyorring 82008, America’s oldest 
purveyor of First Day Covers, under whose 
auspices the Socwty was-established 








lo protect and display the International Collection of 
First Day Cowers.of the Month, 4 handsome collector's 
alburn will be provided to each Member 
at Ro accion) coat 


MEMBERSHIP APPLICATION 





Deadline for application: December 31, 1976 
Limit: One membership per person. 


Fleetwaid 
Cheyenne. Wipomimg KAOs 
Please accept my Mermtershie in Pe First Goy Cover of the 
Month Socrety. Each month, beaming m danuany, 1977, | will 
receive three First Day Covers ol the world's most signiicani 
new stamos. The total price of $2.75 per cover ($8.25 per month) 
if firmly guaranteed to me for 4 full eighteen months 4 
hancsomenedininirnd album will be sent fo me without 
additonal charge | may cancel my reembership at any time upon 
thirty days notice 
fd enckese $6.25 for the firat month's selections, | will he billed 
low future shuproents wath shaprcketi 
UC | prefer to charge-each month's selections to my credit card 
accourn at time of shipmertt 
CO) Maswrharee 2] BonkAmencard O Amerncan Express 
Card Nuriber 
Expires 
Sngrarure 
Mil | oe 
wheres 
Mis 


Arddraue ——— 
Cin 
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The Fd Dey) Canaer ol the Mointh Socerty wir endodlebend under the aumpices ot 
Flewtiwsod. aimoe G29 AImnico sone! pureeyor of Fire Dee Coes, anata 
Autos of Jipcower Corporate bo 
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An important opportunity 
for Vou 
First Day Covers 
of the world's 
most important stamps, 
as they are issued 


from wherever they are issued. 


NATIONAL GEOGRAPHIC 











When it co 





mes to buying a color T 


the last thing to trust is your luck. 








The problem with the good luck method of buy- 
Ingo Ty, is vou never know how long your luck 
will hold out, Which is why it pays to depend on 
CO CrScnT 


maker to make this statement. 


In the fire!-§ months,-our records show that dur- 
ing the warranty period, 97% of the new Quasar 
1D ond 15° diagonal sets with the Service Miser” 
Chassis, required no repairs. And we challenge 
ony other television maker to meaich that. 

Ask your Quasar dealer tor his tacts. Then agk 
him to show you o Quasar 

That way. when you buy your next TV) you'll 
finaily have a choice, You can trust the facts. Or 
trust your luck. 


Quasar 
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% build: a luxury car that meets 
the demands of the times we live in 


A ; 
e Acnievement: 
The 1977 Oldsmobile 98 Regency 
With the kind of uncompromising comfort,quiet, and stability 


that todays luxury buyer needs- ‘vs the unexpected 
luxury of improved fuel economy. 
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Qutede,a new kind of look inside, GS ae mo iis sion 
new Kind of o omiori ie’ Pu Sagas ale Haat seta 
Reet pcissic cht ! 
inipessively. ti akably oe in the mudst.of luncury: imp rowed aavwe build 4 ar Ww 
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